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THURSDAY, JANUARY 7, 10915. 


LEAD POISONING. 


Lead Poisoning: from the Industrial, Medical, 
and Social points of view. 


T. Oliver. Pp. x+294. 
Lewis, 1914.) Price 5s. net. 
EAD and its compounds are among the most 
_s serviceable of metallic products, but unfor- 
tunately their use is attended by a great amount 
of human suffering, and lead-poisoning, or, as it 
is variously called, plumbism, saturnism, Colica 
pictorium, or Colica pictorum, is one of the 
commonest forms of industrial intoxication. 
Nearly every class of worker handling lead 
or its compounds is liable to be injuriously 
affected, from the miner engaged in getting cerus- 
ite, the smelter, desilveriser, or flue cleaner who 
are employed in the extraction of the metal; the 
worker who oxidises it to litharge and red-lead; 
the type-founder, stereotyper, and diamond- 
cutter, who use its alloys; the file-cutter, who 
employs it as a “bed” or “stock” to, of course, 
the plumber, who, as his very designation im- 
plies, is essentially concerned with the applica- 
tions of the metal in its finished state. And the 
compounds of lead are as a class even more 
directly and immediately toxic than the metal. 
Many of them enter largely into the composition 
of pigments, and accordingly colour-mixers, 
house and coach painters, lithographers, as well 
as those who make the pigments, are prone to 
suffer from lead poisoning. Lead compounds are 
used in metal-polishing, in electro accumulator 
making, in dyeing, glass-making, pottery manu- 
facture, and in the glazing of hollow ware, and 
cases of plumbism are particularly rife in those 
industries. Communities are occasionally subject 
to an epidemic of lead-poisoning, owing to the 
action of some kinds of drinking-water upon the 
leaden pipes and cisterns used to convey and store 
the water. 


(London: H. K. 


It is, therefore, scarcely to be wondered at that 


the subject of lead-poisoning should have received 
the earnest attention of pathologists and _ sani- 


tarians, and of the public departments in various | 


countries concerned with the supervision of the 
hygienic condition of factories and workshops. 
In the work before us, Sir Thomas Oliver, 
who has made the subject a special study, and 
is an acknowledged authority upon it, gives 
us an admirable digest from the industrial, 
medical, and social points of view of what is 
known concerning it. 

He deals with the various industries concerned 
with the use of lead and lead compounds, and the 
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Lectures delivered | 
at the Royal Institute of Public Health by Sir | 


| known; e.g., 





| relative frequency among them of lead-poisoning ; 
| explains how it is actually caused, the channels 
of entrance of the poison, and its symptomatology ; 
its action on the blood and nervous system; its 
influence female life and motherhood; and 
lastly, its treatment, preventive and curative. 
Incidentally he shows the good that has been 
effected by legislation, and points out the bene- 
ficial results that have followed from Home Office 
inspection and regulations. 

The book is primarily intended for the medical 
profession, but we commend it to the attention of 
all who are interested in the manufacture and use 
of lead and its compounds. Lead, of course, is 
too valuable a metal to be wholly dispensed with, 


on 


| and its good properties are such that it must con- 
| tinue to be used. 


But there is no question that 
certain of its more harmful compounds could be 
dispensed with, as innocuous substitutes are 
white lead may in many cases be 
replaced by zinc white, leadless glaze might more 
often displace lead glaze. But even where used, 
less harmful compounds than those actually em- 
ployed are available, as, for example, fritted glazes 
in substitution for “raw lead glazes” in the 
manufacture of pottery. Although a certain 


| . . 
amount of progress has been made, lead-poisoning 


in the Potteries is still far too prevalent; the actual 


' number of cases reported may be fewer than was 


the fact when the Thorpe-Oliver Report to the 
Home Office was published, but recent statistics 
indicate that the number of severe cases, ending 
in death, has shown no sensible diminution. If, 
then, lead compounds must continue to be used 
in this industry, it is only by the intelligent 
appreciation and study of the facts set forth in 


| Sir Thomas Oliver’s little book that progress in 


remedial measures can be secured. ia 





VEGETABLE TANNINS. 
| Die Gerbstoffe: Botanisch-chemische Monographie 


der Tannide. By Dr. J. Dekker. Pp. xiii+ 

636. (Berlin: Gebriider Borntraeger, 1913.) 

Price 20 marks. 

HIS book is the German translation of the 
‘| earlier Dutch edition (1905-8), and is 
supplemented and revised up to date. The author 
is specially fitted to write on the subject of vege- 
table tannins, as he is both botanist and chemist, 
and has for many years been engaged in research 
on these bodies. 

In the botanical section of the book a classifica- 
tion of the tannins is given, which is far more 
complete and useful than any previous work of 
this kind. The excellence of this part of the book 
is very largely due to the original work of the 
author and his collaborators. The value of such 
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a survey is obvious not only to the man of science, | 
| the large number of original memoirs on the scie: 


but to the technical leather trades chemist who 
is always seeking some new tanning material in 
view of the probable early exhaustion of some of 
the materials now in common use. A chapter on 
the physiological réle played by the tannins in the 
plant concludes the botanical part of the book, 
and gives a very interesting account of the work 
done on this difficult subject. 

The researches of Emii Fischer and his pupils 
on the chemistry of the tannins have robbed the 
earlier work on the subject of much of its interest, 
and the author might have gone further in cutting 


only rarely bear criticism and is scarcely ever 
suggestive of further work. This applies even to 
the formula which the author himself suggested 
for gallotannic acid, 
C,H.(OHs;).C(OH).O0.CO.C,H(OH)s, 
a constitution which is merely the tautomeric form 
of that suggested by Béttinger for oakwood 
tannic acid, 
C,H,(OH) ;.CO.C,H(OH);. COOH. 
This fact is not alluded to by Dr. Dekker, or 
by other authors who have discussed Dekker’s 
formula. 

An excellent bibliography of tannin literature, 
comprising all books published since 1571, and 
all papers since 1754, forms one of the most valu- 
able features of the book. All who intend work- 
ing on the chemistry or chemical technology of 
tannins will find here a valuable guide to original 
work on the subject. Dr. Dekker also gives 
accounts of no fewer than eighty-six methods of 
tannin analysis. This part of his book is of 
great interest to leather trades chemists. The 
same cannot be said of the chapter on practical 
tanning, which would have been better omitted. 

Dr. Dekker’s book can be thoroughly recom- 
mended to all botanists, chemists, or technologists 
who are specially interested in vegetable tannins, 
as it is certainly the best and most complete 
account existing of our knowledge of these bodies. 


E. S. 


WIRELESS TELEGRAPHY. 

(1) Text-book on Wireless Telegraphy. By Prof. 
R. Stanley. Pp. xi+344. (London: Longmans, 
Green and Co., 1914.) Price 7s. 6d. net. 

(2) Wireless Telegraphy: a Handbook on 
Fundamental Principles and Modern Practice of 
Radio-telegraphy. By A. B. Rolfe-Martin. Pp. 


the 


vi+256. (London: A. 
Price 5s. net. , 
HE literature of wireless telegraphy has 
already become very extensive although the 

art and practice of the subject is scarcely more 
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than fifteen years old. Leaving out of accoun 
tific side, we can say that broadly speaking tic 
books written on the subject fall into three grou, 

There are first a few which deal in an advance 

manner with the scientific exposition of it, making 
free use of whatever mathematical analysis may be 
required, and assuming on the part of the reader 
a sufficient preliminary acquaintance with physi 

Then at the other end of the bookshelf we find ; 
large number of smaller books which aim chiely 
at imparting to the amateur or practical operator 
a knowledge of the use of the appliances and 


down his account of this older work, which will | ‘structions for making or operating wireless tcle- 


graph apparatus. An intermediate group of books 
comprises the student’s text-books, which, whilst 
giving descriptions of apparatus, endeavour to 
impart a certain degree of explanation of its opera- 
tion suited to those whose acquaintance with 
mathematics or physics is limited. The two books 
before us belong to the latter class. 

(1) Prof. Rupert Stanley’s book is marked by a 
certain novelty of treatment and originality in 
illustrations. He has not been content merely to 
appropriate diagrams which have done duty 
already in other books, but has prepared with con- 
siderable care diagrams of circuits and schemes 
of connections of apparatus in which the nature 
of the magnetic and electric fields is clearly 
denoted. This feature is of distinct assistance to 
the student coming to the subject for the first 
time. Also he has judiciously abandoned the usual 
practice of describing wireless apparatus arranged 
under various “systems” ascribed to particular 
inventors, and has grouped the information in 
chapters comprising descriptions of particular 
elements in the apparatus. 

The first seven chapters of the book are devoted 
to an exposition of the elements of electrical and 
electrical engineering knowledge, to which, how- 
ever, utility is imparted by basing it on the elec- 
tronic theory. There is no doubt that this method 
is a useful one. The student is in this manner 
enabled to visualise some of the operations 
better, but the teacher should at the same time 
be careful to point out that there can be no finality 
in any of our explanations of Nature’s processes. 
Because we can conceive a mechanism by which 
the effects we see are brought about it does not 
in the least degree follow that they are actually 
done in that manner. A commendable feature ol 
the book is a series of questions at the end ol 
each chapter which will aid the teacher in testing 
the results of his teaching. 

Some of the explanations in the book might 
with advantage have been amplified. For in- 
stance, in the description of Goldschmidt’s high- 
frequency alternator no explanation is given of the 
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reason the non-used lower harmonic frequencies 
do not dissipate energy to such an extent as 
greatly to lower the over-all efficiency of the 
machine. Otherwise the book will prove to be a 
useful text-book for class teaching for students 
who come to the subiect without much previous 
knowledge. The book is well printed, and the 
illustrations are well selected and drawn. The 
diagram No. 54, representing the lines of electric 
force round a Hertzian oscillator, is, however, not 
very true to fact. The loops of force thrown off 
should be concave on the inner side, and not 
convex. 

(2) The book by Mr. Rolfe-Martin covers much 
the same ground, but is marked by less originality 
of illustration and more dependence on diagrams 
borrowed from commercial publications or maga- 
zines than is the case with Prof. Stanley’s book. 
It is also more occupied with descriptive matter 
of the various appliances used by the Marconi 
Company, the Telefunken Company, and others. 
Nevertheless, it is well up-to-date, and for the 
student who can afford to possess more than one 
book on wireless telegraphy it is useful to have 
illustrations of actual apparatus in various forms. 

Books which aim chiefly at an exposition of 
first principles rather than ,at descriptions of 
apparatus are likely to have more permanent value 


because the principles remain, whereas types of | 


apparatus are being perpetually changed. In 
both of the above-mentioned books the authors 
have done wisely to discard all reference to early 
and now antiquated forms of wireless telegraphy. 
Neither of them, however, devotes much space to 
the consideration of the problem of radio-tele- 
phony. 

There is here a, wide field yet open for inven- 
tion. The invention of a simple, easily managed 
generator of undamped waves and mode of modu- 
lating their amplitude in accordance with the wave 


form of the speaking voice offers a large scope for | 


invention, and one which, if successfully culti- 
vated, may end in replacing radio-telegraphy by 
tadio-telephony to much the same extent as the 
telephone has replaced the telegraph in the case 
of wire transmission. 

It need scarcely be said that in books intended 
for students there is no reference made in these 
publications to the outstanding problems and 
difficult questions of radio-telegraphy. The mode 
of propagation of the waves over the earth’s sur- 
face is, however, dealt with by Prof. Stanley in his 


tenth chapter in a manner sufficient to impart | 


some ideas of the nature of it as well as of the 
causes of the variations observed. It is becoming 
more and more clear that our terrestrial atmo- 





| (2) The Foundations 





radio-telegraphy, and that if the earth were a good 
conductor, say, as good as copper, and possessed 
no atmosphere, anything like long-distance wire- 
less telegraphy on it would probably be imposs- 
ible. 

The progress of real knowledge on this subject 
will therefore be to a large extent conditioned by 
the progress of atmospheric meteorology and a 
knowledge of the state and constitution of the 


upper air. 


TRANSLATIONS OF POINCARE ON 
METHOD. 


(1) Science and Method. By Henri Poincaré. 
Translated by Francis Maitland. With a Pre- 
face by the Hon. Bertrand Russell. Pp. 288. 
(London: Thomas Nelson and Sons, n.d.) 
Price 6s. net. 

of Science: Science and 
Hypothesis; The Value of Science; Science 
and Method. By H. Poincaré. Authorised 
translation by G. B. Halsted. With a special 
Preface by Poincaré, and an Introduction by 
Josiah Royce, Harvard University. Pp. xi+ 
553. (New York: The Science Press, 1913.) 

(3) Wissenschaft und Methode. Von Henri 
Poincaré. Autorisierte deutsche Ausgabe mit 
erlauternden Anmerkungen von F. und L. 
Lindemann. Pp. vi+283. (Leipzig und Ber- 
lin: B. G. Teubner, 1914.) Price 5 marks. 

(4) Letzte Gedanken. Von Henri Poincaré. 
Mit einem Geleitwort von Wilhelm Ostwald. 
Uebersetzt von Dr. Karl Lichtenecker. Pp. v+ 
261. (Leipzig: Akademische Verlagsgesell- 
schaft, M.B.H., 1913.) Price 4.50 marks. 


URING his lifetime Henri Poincaré pub- 
lished many articles on the philosophy of 
science, and these were republished in three 
books: ‘La Science et 1’Hypothése,” “La Valeur 
de la Science,” and “Science et Méthode.” After 
his death, his ‘“‘ Derniéres Pensées ” were collected 
and published in 1913. Of the books under 
review, (1) gives an English translation of the 
third of Poincaré’s works just mentioned; (2) 
the first volume of a series on science and educa- 
tion, gives an English translation of the first 
three ; (3) gives a German translation of the third ; 
and (4) gives a German translation of the post- 
humous work. 

Poincaré’s lively style is very well reproduced 
in (1), but in (2) the translation seems to aim 
at the French spirit, and succeeds in giving an 
almost comically literal rendering which is not 
English and not even American. We will repro- 


sphere plays an important part in long-distance | duce parallel passages of both books to show 
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this. On p. 159 of Mr. Maitland’s translation 
we have :— 

“Well, one day I received a visit from M. 
Hadamard, and the conversation turned upon this 
antinomy [of Burali-Forti]. 

“* Does not Burali-Forti’s reasoning,’ I said, 
“seem to you irreproachable?’ 

“* No,’ he answered; ‘and, on the contrary, 
I have no fault to find with Cantor’s. Besides, 
Burali-Forti had no right to speak of the whole 
of all the ordinal numbers.’ 

““* Excuse me, he had that right, since he could 
always make the supposition that 

Q='T’ (No. €>). 
I should like to know who could prevent him. 
And can we say that an object does not exist when 
we have called it 2?’ 

“It was quite useless; I could not convince him 
(besides, it would have been unfortunate if I had, 
sinee he was right). Was it only because I did 
not speak Peanian with sufficient eloquence? 
Possibly, but, between ourselves, I do not think 


so. 
Dr. Halsted’s translation on is as 
follows :— 


“Now, one day M. Hadamard came to see me, 
and the talk fell upon this antinomy. 

“* Burali-Forti’s reasoning,’ I said, ‘does it 
not seem to you irreproachable?’ ‘No, and on 
the contrary, I find nothing to object to in that 
of Cantor. Besides, Burali-Forti had no right to 
speak of the aggregate of all the ordinal numbers.’ 

“*Pardon, he had the right, since he could 
always put 


P- 459 


Q=T’ (No. €>). 


I should like to know who was to prevent him, 
and can it be said a thing does not exist, when 
we have called it Q?’ 

“It was in vain, I could not convince him (which 
besides would have been sad, since he was right). 


Was it merely because I do not speak the Peanian | 


with enough eloquence? Perhaps; but between 
ourselves I do not think so.” 

Of course, Poincaré spoke of “le péanien,” but 
this is scarcely a sufficient excuse for Dr. Hal- 
sted’s translation. 

On the other hand, it is rather evident that 
technical terms presented a difficulty to Mr. 
Maitland. He translates “invariant” by “in- 
variable” on p. 35, “la théorie des congruences” 
by “theory of congruents” on p. 41, and “im- 
plique” by “involves” on p. 161. Dr. Halsted 
gives, as we should expect, the correct transla- 
tions at the corresponding places of his book 
(Pp- 375, 379, 460). It is rather unusual to speak 


of analytic functions as “analytical functions,” as | 


Mr. Maitland does on p. 77; Dr. Halsted uses 
“analytic” on p. 403. It seems to be confusing 
to speak of a paper, published by Mr. Russell in 
the Proceedings of the London Mathematical 
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Society, as a “treatise,” as Mr. Maitland does on 
p. 184. Dr. Halsted has “memoir” on p. 477, 
but has no reference on his p. 479 to the paper 
in question, whereas Mr. Maitland has (p. 157). 
| Mr. Maitland carefully speaks of a Frenchman 
| as “M.” so-and-so, of an Englishman as “M 
and of an Italian as “Signor’’; but for Germans 
he has no regular prefix: we often come across 
“Mr. Hilbert,” and, quaintly enough, on p. 192, 
“Signor Zermelo.” Of greater importance than 
this is that a formula of Burali-Forti, expressed 
in Peano’s symbols, is wrongly reproduced on p. 
157 of (1), owing to the fact that Burali-Forti’s 
symbol “Un” is translated “one,” thus giving 
some colour to Poincaré’s mistaken contention 
that the idea of one is used in the very definition 
of “1.” In (2) the formula is correctly repro- 
| duced (p. 488). 

It does not seem necessary to characterise here 

Poincaré’s philosophical writings: Mr. Russell, 
_in his preface to (1), has done this admirably. 
| All the four books under review will be useful 
| in spreading a knowledge of the lighter works of 
a truly great man. As is so often the case, a 
lively and amusing style is here, too, sometimes 
accompanied by superficiality, and _ original 
| thoughts by obstinacy. Poincaré’s preface to (2) 
| is very welcome at the present time: it lays stress 
on the fact that there is no reason for wishing 
the world. exclusively impressed with the charac- 
teristics of one particular race. 

As we might expect, (3), which is the seven- 
teenth volume of the series ‘“ Wissenschaft und 
Hypothese,” which contains translations of the 
first two of Poincaré’s works quoted above, is 
admirably translated and provided with learned 
and excellent notes by Prof. F. Lindemann. 

Finally, (4) is provided with a portrait of Poin- 
caré, and the translation seems well done. The 
| remark that the word “Anzahl” means the same 
| thing as “Machtigkeit” (p. 108) is wrong, and 
a title is wrongly spelt on p. 111. A somewhat 
serious mistake, which appears in the editor’s 
note on p. 124, is the failure, like Schréder’s, 
to distinguish between the notions “is contained 
in” and “is a member of.” od 








NEW CHEMICAL BOOKS. 

(1) A First Book of Chemistry. By W. A. 
Whitton. Pp. vi+150. (London: Macmillan 
and Co., Ltd.; New York: The Macmillan Co., 
1914.) Price 1s. 6d. 

(2) An Introduction to the Study of Organic 
Chemistry. By Dr. H. T. Clarke. Pp. viii+ 
484. (London: Longmans, Green and Co., 
1914.) Price 6s. 6d. 
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Methods of Quantitative ‘Organic Analysis. 
By P. C. R. Kingscott and R. S. G. Knight. 
Pp. xvit+ 283. (London: Longmans, Green and 
Co., 1914.) Price 6s. 6d. net. 

(4) Elementary Household Chemistry, an Intro- 
ictory Text-book for Students of Home 

Economics. By Prof. J. F. Snell. Pp. viii+ 

307. (New York: The Macmillan Co.; Lon- 

don: Macmillan and Co., Ltd., 1914.) Price 

ss. 6d. net. 

(1) FE fancy that reviewers of a new book 

would generally appeal first to the 
preface to learn the object of its author in com- 
mitting his ideas to print, then try to discover, 
especially in an elementary text-book, any origin- 
ality in the method of treatment or arrangement, 
and finally read the descriptive part. Taking 
these points in reference to this little “first book 
of chemistry,” it is interesting and satisfactory 
to learn that it follows no particular syllabus and 
so gives the author entire freedom in his method 
of treatment. Books on elementary chemistry 
are so numerous that there seems to be little room 
for novelty either in arrangement, description, or 
experimental illustration, and we have failed to 
discover anything intrinsically new; but such ex- 
periments as have been selected are simple and 
suggestive in character, and the illustrations which 
accompany them are unusually good. The treat- 
ment is essentially qualitative and non-theoretical. 

There is no attempt to impose on a student any 
immature notion of what chemical changes denote. 
He studies them in great variety and observes 
their results. He is troubled with no atomic 
theory, no symbols, and no equations. He learns 
a lot of hard experimental facts in the first fifteen 
chapters, and in the sixteenth and last he obtains 
a little glimpse into the quantitative relations of 
the reactions he has examined. 

We can conceive of no better introduction to 
chemistry than this book provides. 

(2) The volume has been written to cover the 
new syllabus of the Board of Education and 
possibly to meet the needs of candidates for 
medical examinations in organic chemistry. 

In his preface the author points out that there 
are two distinct and incompatible systems of im- 
parting a knowledge of organic chemistry by 
means of a text-book, one being based upon the 
theoretical, and the other on the practical, point 
of view. Why they are incompatible is not 
apparent; for every theoretical statement must 
be built upon an experimental foundation and, to 
be logical, a clear statement of the experimental 
part should either precede or at least accompany 
the theory. For the author, it should be added, 
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assumes that the reader is entirely unfamiliar with 
| the nature of organic substances. To illustrate 
| the author’s method, we may refer to the para- 
| graph on page 2, that is, at the very commence- 
| ment of the book, before any description of an 
| organic substance is given. “Now it has been 
| found that when methane is treated with chlorine 
| in diffused daylight, a mixture is obtained of 
| products which contain carbon, hydrogen, and 
| chlorine, together with one which contains only 
carbon and chlorine. 
by fractional distillation and analysing 
them we find the 


On separating these sub- 
stances 
(the italics are the reviewer’s 
composition of the various pure constituents may 
be expressed by the formule: CH,Cl, CH,Cl, 
CHCl, CCl.” 

Without inquiring too closely into how these 
four substances, one of which is a gas, can be 
separated by fractional distillation, or how the 
formule can be ascertained by an ordinary ana- 
lysis, we would point out that the student is left 
quite in the dark as to the nature of any one of 
the three operations referred to. 

Of the two incompatible 
preferable to the writer to attempt to memorise 
the description of a series of experiments, which 
he can understand and visualise, even if he has 
not the opportunty of performing them, than to 
learn by heart the mere names of operations which 
have not been explained and, in the _ present 
case, are incapable of giving the sug- 


systems, it seems 


results 
gested. 

Supposing, however, that a practical course of 
instruction accompanied or preceded the perusal 
of this book, so that the student was able to 
realise the significance of the expressions “treat 
with” or “react with,” which frequently recur, 
and the practical meaning of the series of equa- 
tions which fill (without any description of the 
substances involved) the first eighty pages, the 
book, though overloaded with formule, should be 
of considerable help in acquiring a knowledge of 
the structure of a large number of groups of com- 
pounds and of equations representing fundamental 
reactions. 

(3) This volume, which has been compiled with 
evident care by its authors, is of a sound, prac- 
tical, and useful character, and should commend 
itself to general and to organic 
chemists in particular. 

The information here collected is not always 
easy to obtain, unless the reader has had recourse 
to the German of Hans Meyer. So far as the 
writer can judge the methods described are well 
established and of considerable value. 


chemists in 





If one criticism may be offered, it is that the 
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authors give few results of their own individual 
experience. Such intimate knowledge of detail, 
as the frequent repetition of an analytical method 
affords, is invaluable to those who have occasion 
to employ a new analytical process without pre- 
vious experience, and adds enormously to the 
value of the description. For example, a know- 
ledge of this kind would decide which of the three 
modifications of Zeisel’s method here given is the 
most convenient and trustworthy, and so save 
the necessity of an elaborate account of all three. 

Apart from this and as a compilation and accurate 
transcript of important methods and of references 
to original memoirs, the book is eminently useful, 
and is sure to find a secure place on the library 
shelves of most organic chemists. 


(4) The author’s object is to introduce the | 
applications of chemistry to household affairs as | 
This has been | 


early and as often as possible. 
systematically carried through, yet one feels that 
the introduction of these household topics are in 
the nature of a concession to the title rather than 


an integral part of a scheme for teaching chemis- | 


try. The book begins, after the usual fashion, and 
with the usual doubtful success, by attempting to 
distinguish between a physical and chemical 
change. It then passes on to the. elements, 
chemical notation, and the atomic theory, after 
which, by a curious reversal of the ordinary 


cussed. Combustion is followed by an account of 
fuels, gas burners, and illuminants, and so forth, 


and about half-way through we come upon organic | 


compounds, soaps, food stuffs, etc., whilst textile 


chapters. 

The book, no doubt, represents an honest 
attempt to build on a theoretical foundation a 
superstructure of technical facts and problems 
more or less connected with our daily life; but 
this attempt within the limits of a small volume 
renders the superstructure top-heavy, and the 
result is that much of the information is super- 
ficial, the explanations frequently inadequate and 
confusing, by reason of their brevity, and the 
style essentially didactic. We would refer especi- 
ally to the chapters on the atomic hypothesis, on 
ionisation, and on the organic radicals, which are 
mere statements of theory. 

These defects are to some extent compensated 
by many well-chosen experiments and by the 
excellence of the “get up” of the book, which 
is embellished by numerous portraits. 
be added that the statements in small print under 
the portrait of John Mayow are incorrect. 

j. B.C. 
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| represented in the lists. 





It should | 


OUR BOOKSHELF. 


Transactions of the Paisley Naturalists’ Society. 
Vol. ii. Lists of Renfrewshire Plants, Macr 
Lepidoptera, Fresh-water Fishes, Amphibians, 
Reptiles, Birds, Mammals, and other papers, 
with introductory notes by the editor, the Rey. 
C. A. Hall. Pp. xvi+120. (Paisley: A. Ga 
ner, 1915.) Price 3s. 6d. net. 


A WELCOME sign of the continued vigour of natur: 
history interests throughout the country is the in- 
creasing number of regional surveys The last we 
saw—a few months ago—was from Bournemouth, 
and now we have one from Paisley. Some of these 
scientific guides have had their origin in visits o! 
the British Association, others have been due to 
the: enthusiasm of a single individual, and others, 
like the one before us, express the activity of a 
local society. The editor leads off with a useful 
introduction on Renfrewshire as a whole. It might 
well have been longer, but he tells the reader 
where to go for further information. In the list 
of plants by Mr. Daniel Ferguson, the stations 
have been deliberately omitted as it is one of the 
main objects of the society to guard the treasures 
cf the county against extermination. Mr. Alex- 
ander M. Stewart deals with the Macro-Lepidop- 


| tera, Mr. Thomas Malloch with the birds, Mr. 
| Malloch and the editor with mammals, and Mr. 


Duncan Smith with the fossils in the Paisley 
Museum. There are also lists of reptiles, am- 
phibians, and fresh-water fishes. While we cannot 
regard the volume as more than the beginning of 


sequence, the law of definite proportion is dis- _ the kind of regional survey every county should 


aim at, we appreciate the industry and carefulness 
For future editions we 
suggest that introduced forms such as the edible 
frog, the natterjack toad, and the grass snake 


| should not be included in the ordinary list, how- 
fibres, dyeing, and bleaching complete the final | 


ever clearly it may be noted that they should not 
be there. With a multitude of names it is difficult 


| to avoid misprints, and it is with sympathy that 


we call attention to Pelius and Tropidonatus on 
one page. The classification of reptiles is new to 
us and strange. But these are trifles; the volume 
is a step in the right direction and a credit to 
those concerned. We wish for the Paisley 
Naturalists’ Society, which this year attains its 
majority, a long and prosperous life. 


N. Calkins. Pp. viii- 


Biology. By Prof. G. 
Holt and Co., n.d.) 


241. (New York: H. 
Price 1.75 dollars. 


Tuis introduction to general biology has a pleas- 
ing freshness, a quality difficult to attain in these 
days of many books. It has necessarily much 10 
common with other good introductions, such a § 
Parker’s “Elementary Biology,” but it is distinc- 
tive. It considers general biology as having t0 
do with fundamental facts and _principles——with 
protoplasm and vitality, metabolism, food and 
transformations of energy, organic architecture, 
inter-relations, the curve of life from development 
to senescence, and, finally, species and the factors 
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in evolution. These are the seven divisions of the 
book, which aims at providing a foundation suit- 
able for the further study of one or more of the 
many branches. 

Prof. Calkins has selected his material judici- 
ously, and by exercising unusual restraint he 
has kept his introduction within appropriately 
small dimensions. His treatment is beautifully 
clear throughout and he drives his nails home. 
Only in a few cases, e.g. in the last chapter, is 
the treatment too short to be of great use to the 
ordinary student, who must always have a certain 
amount of solid concrete stuff to chew at. We 
have two or three other suggestions to make— 
though it is a little like trying to adorn the rose. 
We have a strong impression that general biology 
deals with the fundamental principles not of living 
matter, as the author insists, but of organisms. 
We do not admire the striking first figure in which 


of twelve sub-sciences, duplicated for plants and 


animals, for the arrangement of these does not | 
appeal to us and we have grave doubts regarding | 


the neurology of plants. There are a few typo- 
graphical errors, which should be seen to: the 
function of the “sdnalgs” is immaterial, but 
Dalton instead of Galton (both in the text and 
the index) is awkward. These are pin-point 


blemishes on a work of great excellence, which is | 
Many of the new | 


sure to be found very useful. 
figures deserve great praise, e.g. the stereogram 
of the earthworm for its utility and the picture of 
Hydra for its beautv {| Ae. ee ip 
Farm Accounts. By C. S. Orwin. Pp. 209. 
(Cambridge University Press, 1914.) Price 3s. 
net. 
As might be expected, Mr. Orwin has made this 
a very valuable book. 


here we come into contact with the actual thing, 


and feel that the author is writing from large | 


The intro- | 13, 1914, in which he mentions that the object had 


| been found, and was then at the Godlee Observatory, 


practical experience of farm accounts. 
duction demonstrates that the farmer is a manu- 
facturer, not a merchant, so that his book-keep- 
ing should be conducted on the principle of tracing 
the cost of production right through to the time 
of sale. Farm valuations are then lucidly ex- 
plained, and Wlustrated—as are all the other topics 
—from actual accounts kept by tenant-farmers 
in various parts of Britain.’’ The following chap- 
ter on farm records deals with manual and horse 
labour, foods and manures. Next comes a clear 
and detailed description of the way books ought 
to be kept, accounts closed, and the figures used 
for construction of a profit and loss account and 
balance sheet. The final chapter sets forth some 


of the conclusions and deductions that may be | 


arrived at by study of the year’s accounts. An 
index is appended. 

_ The work is primarily intended for use in farm 
institutes, and should be well within the compre- 
hension of full-time county council students in 
agriculture, though probably too difficult for short 
Coursers, whose school education has often largely 
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| Tue first edition of Mr. 


: Many works on book- | 
keeping are arid and unconvincing because the | 
transactions described are obviously artificial, but | 





evaporated. The value of the book would be en- 
hanced by the addition of exercises for class work. 
J. R. A.-D. 


Who’s Who, 1915. An Annual Biographical Dic- 
tionary, with which is incorporated “Men and 
Women of the Time.” Pp. xxx+2376. (Lon- 
don: A. and C. Black, Ltd.) Price 15s. net. 

WE have again to note an increase in the size of 
this invaluable work of reference. The many ex- 
cellent characteristics of this annual are familiar 
to all who take part in the world’s activities; and 
it will be enough to remind readers of NATURE 
that it contains biographies of distinguished men 
of science, including, for instance, the fellows of 
the Royal Society, and those occupying important 
professorial and professional positions in this and 
other countries. 


‘ ; | Magnetism and Electricity, including the Prin- 
Prof. Calkins makes general biology the centre | 


ciples of Electrical Measurements. By S. S. 
Richardson. Pp. ix+598. New and revised édi- 
tion. (London: Blackie and Son, Ltd., 1914.) 
Price 4s. 6d. 

Richardson’s book was 
reviewed in the issue of Nature for December 31, 
1908 (vol. Ixxix., p. 246), and a description of its 
chief characteristics was then given. The whole 
of the text of the new edition has been revised, 
several portions have been re-written, and a chap- 
ter on the principles underlying the action of 


| dynamos and motors has been added. 


LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


The Appley Bridge Meteorite. 
In Nature of November 5, 1914, Mr. W. F. 
Denning gave an account of the meteorite of October 


Manchester. 

The object which fell at Appley Bridge belongs to 
the aerolites or stony meteorites, and not to the 
siderites or irons. In appearance there is the striking 
meteoric features of deep thumb marks—piezoglyphs— 
and the general coating a dark brown to black. This 
was in distinct contrast to the interior, which was of 
a light grey colour. In general the figure gave one 
the impression of its being a segment of a spherical 
shell, the dimensions being :— 

Length ‘ one os 9°65 in. 

Depth vr aa nits PES. 5s 

Width or thickness ae 6:62 ,, 
The longest diagonal measurement gave 10-76 in. 
When the aerolite reached the Godlee Observatory, 


| it was in two pieces, weighing 28 Ib. 13 oz., and 


showed evident signs that some considerable portions 
had been broken away since its discovery. 

The very friable nature of the mass was such that 
portions could be readily broken off by the thumb 
and fingers, and it is to this softness of texture that 
its losses are due, as the weight at the time of 
discovery was given as more than 30 lb. 
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It is certainly a remarkable object, as on a com- 
parison with the list of meteorites recorded in Great 
Britain, published in the British Museum Guide to 
Meteorites, there is only one given of greater weight, 
that fell at Wold Cottage in Yorkshire in 1795. 

The outer coating, which varies from a very thin 
film to nearly 2 mm. in thickness, presents a very 
finely-pitted surface, with evidence of a tendency to 
show lines of movement, as though the heated skin 
was being pushed backwards from the direction of 
motion. The portions which had become fused 
showed a dark glazed or shiny surface, this evi- 
dently being the forward end, and the portion to 
which the heat from the compressed air in front of it 
was most effective. The appearance of the pittings 
suggest that the heating of the surface was the means 
of liberating some portions of the structure of the 
mass, and that these would provide what is seen as 
the trail of the meteor after it has passed in its flight 
through the air, being the continued glow of the 
heated emissions by combination with the oxygen in 
the air. 

There is evidence that some portions of the surface 


Apyley Bridge Aerolite, October 13, 1914, 


had only come into contact with the air during the 
later portion of its traverse. These regions have all 
the appearance of flakes of the outer skin having 
been broken away, a slight tarnishing of the pyrites, 
if at a distance from the edge of the fracture or 
slight fusing when close to the general outer coating, 
indicating a removal of portions of outer layers of 
the mass. 

This is quite in keeping with the assumption that 
the fragments were split off at the time of the 
apparent burst in the air, at about twenty miles’ 
altitude, as from that position the speed of the meteor 
would be so much reduced by the compressional 
friction, that it would be losing more heat than 
gaining. 

The fractured surface on an inspection appeared 
to be made up of a glittering mass of white and 
yellow points in a grey setting. These proved to be 
chiefly pyrites, and their presence accounted for the 
apparent great weight according to the size. The 
specific gravity of the mass determined from a frag- 
ment was 3-33, and is in accord with what would be 
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expected from the mineralogical contents. A 
netic examination of the mass as a whole gay 
appreciable effect, although a search amongst 
dust which accumulated from the rubbing of th 
pieces, indicated portions of magnetic nature th: 
small in amount which proved to be metallic iron. 

The pyritic material contains nickel as well as i 
portions being crystalline, the olivine being of a 
yellowish-green colour, whilst the enstatite is wl 
or grey. 

The proportions of the minerals worked out on 
basis of the composition and solubility are app 
mately :— 

Pyritic and metallic matter 
Enstatite eos | QT 
Olivine ise _— oes «+ 63: 

The analysis which has been made by Mr. 
Rhead indicate the presence of the following in « 
of amount :— 

Silica SiO, 

Magnesia MgO 

WOMsss occ sss BEC 

Alumina ... Al,O, 

Sulphur ... S 

Niche! os: «.. Ni 


The accompanying illustration shows the front 
of the aerolite with the thumb marks. 
WILLIAM C. JENKINS 
11 Upper Lloyd Street, Moss Side, Manchester, 
December 27, 1914. 


Phosphorus 

Soda potash 

Chlorine 

Lime, etc. 

With oxygen in combina. 
tion 


A Suggested Definition of Magnetic ‘‘ Permanence.” 


From time to time accounts appear of experiments 
on new kinds of steel which have been undertaken 
with the object of determining the most suitabl 
material from which to construct a permanent mag- 
net. Experiments of my own on this subject, mac 
a good many years ago, led me to think that it woul 
be an advantage if precision could be given to thi 
term ‘‘ permanence ”’ in magnetism, and inasmuch ; 
a high coercive force is the principal factor in th 
preservation of the magnetism in a magnet th 
measure of permanence, I think, might be taixen a 
the coercive force per unit of residual magneti. 
tensity. Thus the inclination of the intensity-field 
curve as it falls from residual to zero intensity indi- 
cates what the permanence of the magnet may b 
expected to be. 

According to this definition the permanence of soft 
iron is about 0-0024. Recent experiments by Miss 
Margaret Moir (Phil. Mag., November, 1914) on 
chrome steel give the high permanence of 0-165, or, i! 
the calculation is made from final residual magnetisn 
after shocks and changes of temperature, of 0-201. 
These examples show a range of permanence from 
0-0024 to 0-201, in the ratio of 1 to 84, but it is not 
unlikely that these limits may be exceeded. 

R. AsHwo! 

55 King Street South, Rochdale. 


EUROPEAN AERODYNAMICAL 
LABORATORIES.' 
[* the summer of 1913 Prof. Zahm and Licu- 
tenant Hunsaker, of the United States, visited 
the European aerodynamical laboratories in order 
to study apparatus and methods in use, belore 
finally deciding on the details of the material to be 


By Dr. A. F. / 


1 Report on European Aeronautical Laboratories. oo uM 
ii (Washingtor 


Smithsonian Miscellaneous Collections, vol. Ixii., No. 3. 
Smithsonian Institution, 1914.) 
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provided by laboratories in America. Prof. Zahm 
is the Recorder of the Langley Laboratory of the 
Smithsonian Institution, whilst Lieut. Hunsaker is 
connected with the School of Technology, Boston. 
Report No. 2273 is a critical study by Prof. Zahm 
of European apparatus and methods, but the de- 
tailed application of the criticism is still unknown 





made for him by the Cambridge Scientific Instru- 
ment Co. It is probable that the installation is 
now in working order in the Massachusetts Insti- 
tute of Technology. 

In his report Prof. Zahm gives brief descriptions 
of the wind tunnels in Paris, Géttingen, and 
London, and some of the illustrations in the report 


Fic. 1.—Longitudinal section of the large wind tunnel, Eiffel Aerodynamical Laboratory. 


as the re-opening of the Langley Laboratory 
cannot yet be said to be effective. 

The present position appears to be that a scheme 
of work has been submitted to an advisory board 
which advocates the provision of a wind tunnel 
and of facilities for large-scale experiments, and it 
appears to be intended that the work of the Lang- 


OFFICE 


OBSERVATION 
ROOM 


ENTRANCE 


Fic. 2.—Géttiagen Aerodynamical Laboratory. 


ley Laboratory should be practically unlimited i 
its scope. 

Lieut. Hunsaker is not directly represented i 
this report, but it is known that immediately on his 
return to America he proceeded to erect a four-foot 
wind tunnel similar to that at the National Physi- 
cal Laboratory, the aerodynamic balance being 
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are reproduced in Figs. 1, 2, and 3. In M. Eiffel’s 
apparatus the air current traverses the centre of a 
large room, and one of its advantages is the 
facility with which models can be moved into and 
out of the air current. It is further claimed by 
M. Eiffel that the absence of walls is an advan- 
tage in removing some constraint usual in wind 
tunnels. 

In the G6ttingen installation, Figs. 2 and 3, air 


























Fic. 3.—Prandtl’s honeycomb in wind-tunnel. 


is circulated horizontally through a tunnel contain- 
ing four right-angle bends, and numerous guide- 
blades are necessary in order to produce a good 
distribution of velocity in the working section. 

Fig. 3 gives some indication of the amount of 
labour involved in the production of a satisfactory 
result, and for this reason the writer was informed 
by Prof. Prandtl that the design would not be fol- 
lowed in a new wind tunnel under consideration. 
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The wind channels at the National Physical 
Laboratory were recently described in Nature, 
and little need be reproduced of Prof. Zahm’s 
report. He describes the aerodynamic current as 
the steadiest in the world with limits of 4 per cent. 
in both time and space. The steadiness of the 


It is safe to forecast that chemistry is destined 
to play as important a part in the manufaciure 
of tlour in the future as mechanical science has 
done in the past, and it is satisfactory to note 


| that there is every indication that Britain is more 


air-flow in the Eiffel apparatus is stated to be | 


2 per cent. in time and space. 

Prof. Zahm claims priority for the use of bell- 
crank balances for aerodynamical work, and says 
that he is of opinion that several new types can 
be devised which shall be equally precise with 
those at the National Physical Laboratory, and 
probably more expeditious. Such new types have 
been in contemplation since first devising the bell- 
crank aerodynamic balance in 1902. It is therefore 
probable that the balance for the wind tunnel of 
the Langley Laboratory will be of the bell-crank 
type, but will differ in detail from those in use in 
Europe at the present time. 

In reference to full-scale experiments, Prof. 
Zahm considers that the Royal Aircraft Factory 
most nearly approaches the organisation projected 
for large-scale work at the Langley Laboratory, 
though he excludes the possibility of manufactur- 
ing aircraft in considerable numbers. 
siders the outcome of the large-scale experiments 
at the Royal Aircraft Factory to be the production 
of a stable, efficient, and safe biplane. Reports 
from the seat of war add strong support to this 
view. 

A considerable amount of space in the report is 


He con- | 


devoted to a description of the apparatus for large- | 


scale experiments at St. Cyr, near Paris, and the 
remark is made that the relative importance of 


| any protein. 


such large-scale tests as can be carried out on | 


moving carriages, as compared with model tests 
or full-scale flights with instruments mounted on 


culties of experiment are indicated by the state- 
ment that the lift measurements on simple lifting 
surfaces are 5 per cent. in error, whilst the resist- 
ance measurements are much less accurate. 

It is interesting to note that at the time of the 
Visit, no aerodynamical experiments had been 
made in Germany other than those at Géttingen, 
but that arrangements were almost completed for 
large-scale work at Adlershof, near Berlin. For 
further particulars reference should be made to the 
original report. 


CHEMISTRY OF WHEAT AND FLOUR. 
EWER than ten years ago most millers and 
bakers would have scoffed at the idea of 
there being any connection between chemistry and 
wheat or flour, and even the man of science would 
have admitted that the application of chemistry 
to such problems as the cereals presented was 
in its earliest infancy. Progress, however, has 
come rapidly and not only is the actual knowledge 
in the field now very considerable, but it has been 
already of the utmost value when applied in prac- 
tice, so that scientific milling as well as scientific 
baking have made great strides. 


NO. 2358, VOL. 94] 


than prepared to hold her own in this development, 

Flour is primarily a starchy material, but those 
characteristic properties which enable it to he 
made into bread are due almost entirely to the 
presence of some 10 per cent. of nitrogenous 
material—the gluten. Consequently, from the 
point of view of the miller and the baker, gluten 
is the all-important constituent of flour. Some- 
what irrationally gluten has come to be regarded 
as such also by the would-be food expert, who 
overlooks the fact that bread is eaten primarily, 
not as a source of protein, but as an easily 
digestible, attractive form of starch. The man in 
the street properly regards bread as equivalent to 
rice, potatoes, or the like, rather than as a sub- 
stitute for meat; it is, therefore, not surprising 
that the would-be agitators have failed. 

Gluten, which is readily obtained from a piece 
of dough by washing and kneading it in a stream 
of water until the starch has been removed, is 
a light brown material which has considerable 
elasticity. 

From the chemical aspect, gluten is a mixture 
of several proteins, of which two only are of 
importance so far as its bread-making properties 
are concerned. These are named gliadin and 
glutenin, and they are apparently chemical enti- 
ties so far as this description can be applied to 
Gluten is characterised by the pro- 
perties of ductility and tenacity so that in dough 
it can entangle air in its cavities, which swell 
during fermentation and still more when heat is 


L ; | applied. 
the aeroplane, has yet to be determined. The diffi- | 


' flour give a 


Wheat grown in different parts of the world 
is far from being always the same nor does the 
flour derived from it give the same type of bread. 
It has long been known that certain types of 
large, well-aerated loaf, generally 


| white in colour, and very palatable, whereas other 


types give a small loaf which is close in texture, 
dull in colour, and of a stodgy character. Such 


| flours are distinguished as strong and weak and 
| are valued with a difference of several shillings 


| a sack in their price. 


It has been attempted to 


express this difference between strong and weak 





wheats by analysis, and from time to time strength 
has been correlated with high nitrogen content or, 
what amounts to the same, a high percentage of 
gluten, or again to a certain ratio of glutenin to 
gliadin. Though there is a rough parallelism 
between strength and these factors, it is in 10 
case absolute, so that no one of them could be 
said to be the cause of strength. Indeed, the 
solution of the question has been found in quit¢ 
another direction. 

Gluten prepared from the strongest flour, when 
carefully cleaned by repeated washing in distilled 
water, loses its properties; it has neither ductility 


/ nor tenacity and partly dissolves in the water 
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quantities of electrolytes are present, and it is 
argued, therefore, that the physical properties of 
gluten are largely controlled by the presence of 
salts. The analytical study of strong and 
weak flours, made by Prof. Wood, in following 
this clue, indicated that the former contained a 
larger proportion of phosphates: this gave the 
stimulus to Mr. A. E. Humphries—a practical 
miller—to try the addition of an extract of phos- 
phates from bran to a weak flour, and when this 
addition proved advantageous in increasing the 
strength, the effect of adding small quantities of 
pure phosphoric acid was tried in its turn. A 
great deal of painstaking research has been 
necessary for the elaboration of the new technique 
of improving flour, and it is now commercially 
possible to impart the qualities of strength to a 
weak flour, so that it works better in the dough, 
has an increased water absorption, and gives a 
larger loaf of lighter texture, which is more 
easily digested than when untreated. One result 
of the treatment, which is of the highest national 
importance, is-that it enables a larger proportion 
of English wheat to be used in the bread mixture. 
Notwithstanding all that is said by food reformers 
and agitators in the daily Press, the public do 
demand a certain degree of lightness and texture 
in their daily bread, for which the presence of 
a considerable proportion of strong foreign wheat 
in the mixture is essential. This is especially 
the case in the large manufacturing towns in the 
North: any sceptic as to the difference can easily 
make the experiment of comparing the bread from 
two kinds of flour at his own table. 

English wheats as a class yield weak flours, 
characterised by their excellent flavour. Since 
they can only be used by the baker to a limited 
extent they fetch a correspondingly lower price 
on the market, and to-day are very largely used 
for household purposes where strength does not 
matter. The possibility of using a considerably 
increased percentage of home-grown wheat in the 
bread mixture is bound to have a favourable 
effect on the price, the more so as the small 
country miller can make use of the local supplies 
near at hand and will be much less dependent 
on the supplies of foreign wheat, on which he has 
to pay freight from the ports of entry where the 
large milling concerns, with which he is in com- 
petition, are usually situated. Chemical science 
has thus rendered a service which promises to be 
of the utmost importance to the farmer and the 
country miller. 

It is, of course, necessary that a close control 
should be exercised over the materials allowed 
to be used as improvers, and nothing but the 
spraying with soluble electrolytes in minute quan- 
tities should be allowed, anything in the nature 
of loading the flour being strictly prohibited. 
There is still much prejudice to be overcome 
against any scientific treatment of wheat, although 
the baker is allowed free latitude to make the 
best possible looking loaf from the flour available 
—an obviously irrational position. 
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It acquires these properties again directly small | 
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Returning to the scientific aspect of the differ- 
ence between strong and weak flours, it would 
appear to be yet another instance of those elusive 
problems in the chemistry of organic colloids such 
as are concerned in most physiological problems 
and most of all in that of life itself. The state 
of aggregation of the colloid and its susceptibility 
to this and that alteration, owing to the presence 
of electrolytes of acidic or basic character, as 
manifested by changes in the physical properties 
is a general problem which is engaging the atten- 
tion of many workers. In the case of flour, 
sufficient has been done to enable great advances 
to be made on the purely utilitarian side, though 
their theoretical explanation may be still veiled in 
obscurity. 

Although strength in flour has been traced as 
due to the state of the colloid protein brought 
about by the presence of a certain proportion of 
electrolytes, our knowledge is still too indefinite 
to enable the farmer to produce a strong wheat 
by appropriate manurial treatment. The Cam- 
bridge School of Plant Breeders has offered good 
evidence that strength is a factor in the Mendelian 
sense, and it is considered possible by appropriate 
selection to obtain a wheat suitable for English 
soils which will combine strength with the equally 
important factors of yield and good straw. The 
efforts of the Home-grown Wheat Committee to 
encourage the growth of strong wheats in this 
country have met with only partial success, 
because, as a rule, strong wheats give poor yields 
and inferior straw. Much further research is 
necessary, which can only be done effectively at 
agricultural stations, such as Rothamsted, or by 
the agricultural departments of the universities. 
The composition of the flour is due to the state 
of maturation of the wheat berry at the time of 
harvesting, and it will be valuable to know the 
strength of the wheats produced on the individual 
plots at Rothamsted with different manurial 
treatment. 

However, as shown above, the short cut which 
the miller is able to take renders him much more 
independent of the nature of his wheat supply, 
and it is probable in consequence that the con- 
siderable difference in price between strong and 
weak wheats will disappear to a large extent in 
the near future, so that the incentive to the farmer 
to grow strong wheats in this country will dis- 
appear. That they can be grown has_ been 
proved. E. F. ARMSTRONG. 





THE FOOD OF BRITISH WILD BIRDS. 


CIENTIFIC investigations concerning the 
economic importance of our British wild birds 

are of comparatively recent date, so that at 
present the sum total of our knowledge is only 
limited. To arrive at the precise economic value 
of each of our commoner species is a task of no 
mean magnitude, and yet it is slowly but surely 
being forced upon the minds of all thinking people 
who are concerned with the produce of the land 
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and of our fisheries, that such work is more and 
more becoming a necessity and one also fraught 
with great possibilities. So clearly has this been 
recognised by other countries that special State 
officers devote the whole of their time to the 
elucidation of the various problems in connection 
with economic ornithology. If a particular species 
confers greater benefits than injuries, and we are 
not affording it all the protection possible, we are 
pursuing a downgrade and very dangerous course, 
which cannot fail but produce direct injury to 
the State. 

The subject is a complex one, approachable 
from many sides, and any investigations, to be 
of real value, must entail a large amount of 
careful and detailed work extending over some 
considerable period of time. The mere cata- 
loguing of the crop or stomach contents of a 
limited number of specimens of any species, ob- 
tained at a particular period from one locality is 
really of very little value. As the writer has else- 
where stated,! “In order to arrive at a proper 
understanding of the food of any particular 
species, it is necessary to examine the food con- 
tents found in the intestinal tract during the 
different seasons of the year and from various 
districts. Further, careful observations must be 
made in the field, and of the nature of the food 
brought to the nest by the parents during the 
breeding season, and also of the fzcal contents 
extruded from the nest.” 

We now know that many of the earlier records 
are either only partially correct or will scarcely 
bear the interpretation put upon them by their 
respective authors, for two most important factors 
have been overlooked, viz., the rate of digestion, 
and the intestinal food contents found beyond the 
region of the gizzard. The rate of digestion, 
according to experiments at present in hand, 
would seem to vary in different groups of birds; 
as yet but little work has been done in this in- 
teresting field, a more accurate knowledge of 
which must largely alter our ideas of the various 
statistical tables which have been given for 
different species. 

Under certain conditions, e.g., during dry 
summers,2 a much larger percentage of weed 
seeds pass through the intestinal canal uninjured, 
due to the fact that under such climatic conditions 
a much smaller percentage of grit and soil is 
taken into the intestinal canal. Thus, observations 
made upon the grit and soil content in the gizzard 
of thirty-six rooks during the dry summer of 1911 
(June to September) showed that the average con- 
tent was 108 grains, of which not more than one- 
sixth was grit, whereas in the same number of 
birds examined during the wet summer of 1912, 
the average amount was 214 grains, of which 
nearly one-third was grit. Similar investigations 
carried out on the starling and house-sparrow 
gave an average, in 1911, of 42 and 274 grains 
respectively, as against 68 and 53 grains in 1912. 

In the past it has been all too readily assumed 

1 ** The Food of Some British Wild Birds,” 1913, p. 7. 
2 Journ. Econ. Biology, 1914, vol. ix., p. 69. 
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that those species that feed upon insects and upon 
weed seeds must be beneficial. We now kno 
that no hard and fast line can be drawn: much 
careful and extended work is necessary on each 
individual species before it can be definitely stated 
that a species is injurious or beneficial. 
To the farmer and fruit grower such informati: 

is of the greatest import, for at the present 
moment they suffer enormous annua! losses duc 


' to certain species of birds. 


Of the majority of species of British wild birds, 
it is generally agreed that they are beneficial, of 
the remainder the present writer has elsewhere 


| stated that: “Many species which are injurious 


at one season of the year are distinctly beneficial 
Again, many birds that are 
beneficial, may, if allowed unduly to increase, 
become equally injurious. In other cases thi 
partial failure of their natural food supply, or 
other causes, may lead to a change in their food 
habits, in a like manner, the alteration or removal 
of their natural environment may lead to equally 
disastrous results.” 

Although in some districts farmers and others 
are loud in their complaints of the injuries in- 
flicted, any policy of wholesale destruction would, 
we believe, be equally disastrous. In nearly all 
cases, “the misdeeds of birds are much more 
manifest than the benefits they confer upon us.” 

With the exception of doves and _ pigeons, 
practically all birds feed their young upon an 
animal diet, whatever the nature of the food of 
the adult may be, and the bulk of the food con- 
sists of insects. These are destroyed just when 
they are capable of inflicting the greatest possible 
harm upon our crops and orchards. Further, 
during the nestling season, the young birds re- 
quire an enormous amount of food; feeding 
commences before sunrise and continues after 
sunset. The starling is known to pay nearly 200 
visits to the nest a day, and in the case of the 
house-sparrow, between 220 and 260 visits daily 
have been counted. In any attempt, therefore, 
to estimate the value or economic status of a 
species, the nature of the food of the nestlings 
must be taken into consideration. 

A careful investigation extending over a period 
of ten years, entailing an examination of the 
stomach contents of upwards of 4000 adult birds 
and 600 nestlings, and numerous observations in 
the field and laboratory shows that we can classify 
the commoner species under five headings, viz. :- 

1. Distinctly injurious.—House-sparrow,  bull- 
finch, sparrow-hawk, wood-pigeon, and_ stock- 
dove. 

2. Too plentiful, and consequently injurious.— 
Missel thrush, blackbird, greenfinch, chaffinch 
starling, and rook. 

3. Injurious, but not plentiful.—Blackcap. 

4. Neutral.—Jay. 

5. Beneficial—Song thrush, fieldfare, white- 
throat, great tit, blue tit, wren, goldfinch, linnet, 
yellow bunting, magpie, jackdaw, skylark, barn 
owl, brown owl, kestrel, and plover. 

The so-called “avian rat,” the ubiquitous house 
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sparrow, has probably received more attention | 


from naturalists than any other wild bird, but in 
spite of all the deprecatory language that has been 
applied to it, this bird has its redeeming features. 


| 


wild birds generally. At present it commits a 
large amount of damage, but if it were consider- 


| ably reduced in numbers, it would prove, as in 


| the past, a most useful bird. 


It has been allowed to increase to such an extent | 
| rook have been carried out, and all have shown 
| that the species is too numerous and consequently 
| injurious. Gilmour® examined the stomach con- 


that it has become one of the worst bird pests 
we have. 

In the writer’s investigations upon this species, 
commenced in the early part of 1910 and com- 
pleted in May, 1914, 404 adult birds were ex- 
amined and 329 nestlings. Of the former, 207 
were shot in or near orchards, 138 in agricultural 
districts, and 59 in suburban districts. The 
stomach contents of the birds from the fruit- 
growing districts showed that the bulk of the food 
consisted of the caterpillars of injurious insects 
and weed seeds; in only twenty-three cases were 
the remains of blossom buds discovered, and in 
twenty-seven cases wheat grains. There is only 
one conclusion that we can come to as regards 
this record, viz., that this much maligned bird 
is distinctly beneficial in such districts. | Unfor- 
tunately when we examine the record of 138 
specimens from agricultural districts, we find a 
very different result. Remains of insects occurred 
on only twelve occasions, whereas wheat grains 
were found on 115, and the remains of other 
grains 43 times. The 59 specimens from suburban 
districts showed a very mixed diet. The stomach 
contents of the 329 nestlings consisted almost 
entirely of insect remains.® 

From the above somewhat exhaustive record it 
would seem clear that in all agricultural districts 
sparrows should be given no quarter, whilst in 
fruit-growing districts and towns they are far too 
plentiful. 

Undoubtedly the worst bird pest the farmer has 
to contend with is the wood pigeon. Gilmour ‘4 
examined the stomach contents of 265 birds, and 
stated of the results: ‘‘There is no uncertainty, 
no dubiety about the meaning here: the figures, 
as given by himself, condemn, and we cannot but 
convict.” The writer examined 388 birds and 
concluded that there were no extenuating circum- 
stances that would lead him to alter an opinion 
formed many years back, that no quarter should 
be shown to it, and that every means should be 
taken to destroy it. 

It frequently happens that when a particular 
species of bird becomes too plentiful, it changes 
its food habits, and this, to a large extent, is 
what has happened in the case of the birds 
scheduled under this heading. The missel thrush 
and blackbird have increased enormously in recent 
years and both have become serious pests to fruit- 
growers. The damage occasioned by the green- 
finch and chaffinch is chiefly to newly sown seed 
and sprouting corn; both species are too numerous. 
Each vear we hear more and more of the damage 
done by the starling and the rook. During the 
past ten or twelve years the former species has 
greatly increased; such increase being largely 
due to migration and to the protection afforded 


' Journ, Board Agric., 1914, vol. xxi., pp. 618-23 
4 Trans. Highland and Agricultural Sc. Scotland, 1896, pp. 21-112. 
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Numerous investigations on the food of the 


tents of 355 birds, Florence® 162, Thring? 141 
355 ’ ’ § ’ 


| and the writer § 689. 


One regrets to have to condemn such a pretty 
little summer visitant as the blackcap, but careful 
observations, extending over eight or nine years, 
proves that it commits grave havoc in the orchard, 
and further, it has considerably increased in 
numbers during this period. Owing to the perse- 


| cution of the gamekeeper, the jay is, in many 


districts, annually becoming rarer. Where it is 
at all plentiful, it undoubtedly steals the pheasant 
food and the eggs of game birds; it also bites 
pieces out of rosy-cheeked apples and strips the 
pods of peas, but it destroys blackbirds and mice, 
and consumes large quantities of injurious insects 
and slugs. 

In connection with all the species mentioned 
as beneficial, we should like to see more stringent 
laws for their protection. It is ridiculous fining 
the schoolboy for taking a few eggs and allowing 
the dealer and bird catcher to defy the law. 

There is no longer any doubt as to the great 
value of the barn owl and the brown or tawny 
owl to the agriculturist, and yet they are destroyed 
wholesale by gamekeepers and others. Or take 
the case of the plover. It would be difficult to 
exaggerate the value of this bird to the farmer. 
The good it does cannot be over-estimated, and 
yet the farmers of this country are annually 
watching its gradual reduction with indifference. 

Many species of birds, that otherwise are bene- 
ficial, are active agents in the dispersal of weed 
seeds. In some species the seeds are ground up 
in their muscular gizzards, but in others this 
action is so slight that many of the seeds pass 
through the body uninjured. Thus, such birds as 
the blackbird, thrush, house sparrow, bullfinch, 
and greenfinch are now known to be great dis- 
tributors of weed seeds, and such must be taken 
into consideration in any attempt rightly to fix 
their economic status. 

Space forbids any reference to such matters as 
the status of game and sea birds, or the subject 
of legislation and other means of protecting wild 
birds, but enough has been said to show how wide 
is the range of investigation in this important 
subject. Unfortunately, none of our universi- 
ties have chairs or departments of economic 
ornithology, nor is there any adequate aid being 
offered to the investigator by the State. In 
common with most scientific investigations, those 
concerning economic ornithology entail consider- 
able time and expense, frequently beyond the 
means of the private individual, to whom the 


5 Op. cit. 
6 Trans. Highland and Agricultural. Soc. Scotland, 1912, pp. 180-219. 
S oes 


7 Journ. Econ. Biol., 1910, vol. v., pp. 49-67- Lbid. 
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work has, thus far, been very largely left. With 
some State recognition very important results 
would accrue which would prove of value to 
agriculture and the fisheries. 

WALTER E. COoLtincE. 


ATTEMPTS TO MANUFACTURE 
SCIENTIFIC DISCOVERY. 
[* an excellent article forming one of his admir- 
able series of essays entitled “Science from 
an Easy-chair,” published in the Daily Telegraph 
of December 15, 1914, Sir Ray Lankester deals 
particularly with the case of the recent proposal 
that the Lister Institute should be handed over 
to the Medical Research Committee of the National 
Insurance Commission. The proposal was re- 
jected on November 18 by the votes of the 
members; and Sir Ray Lankester preaches a 
useful sermon upon this text. He maintains that 
men of science “have no confidence in vague in- 
vocations of ‘centralisation’ and ‘ co-ordination ’ 
abstractions with which Lord Moulton en- 
deavoured to allure them. They do not wish to 
see the Institute placed at the disposal of cen- 
tralisers and co-ordinators. The men they desire 
to maintain in undisturbed control of the Lister 
Institute are of a totally different class, namely, 
the rare individuals known as ‘scientific dis- 
coverers ’—a variety of humanity impossible to 
drive or to co-ordinate, inevitably paralysed by 
official programmes and _ stultified by ignorant 
though well-meaning superintendance.” He con- 
tinues :— 

There is a widespread but erroneous belief in official 
circles, and among wealthy philanthropists, to the 
effect that you can hire a scientific discoverer and then 
say to him, ‘‘Discover me this’’ or ‘*‘ Discover me 
that’ (naming to him a possible and greatly desired 
piece of new knowledge), and that he will thereupon 
proceed right away to make the discovery which you 
want. . . . But valuable and important scientific dis- 
covery cannot be produced directly in response to 
orders given and money expended. You cannot manu- 
facture scientific discovery like soap. The great diffi- 
culty, in the first place, is to catch that rare and 
evasive creature—a scientific discoverer—and when 
you have found him you have to humour him and let 
him do as he fancies. Then he will discover things, 
but probably not the things which either you or he 
wanted or expected. 

All this is very true, and I for one entirely 
agree. But I think that we should distinguish 
between major discovery and minor research. To 
be frank, the former has been made almost en- 
tirely by amateurs, or at least by men who were 
amateurs when they started; and such discoveries 
are somewhat rare and depend upon the produc- 
tion by nature of a peculiar and equally rare type 
of mind. Thus history shows that there are vast 
nations, consisting of hundreds of millions of 
people, who never make a scientific discovery 
from century to century; while, on the other hand, 
small peoples who appear to be in some favour- 
able biological condition, turn out major discoveries 
by the score. To me it has always seemed that 
major discovery is a kind of efflorescence of the 
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human race, occurring only for a brief period in 
the life of a people. But minor discovery, or 
rather research, is of another order. It is not of 
the epocn-making type of major discovery, but 
is still useful and must not be depreciated. In tiie 
present day, when science has advanced so much, 
this second class of research becomes absolutely 
necessary for the purpose of filling in the innumer- 
able petty details which go to complete a great 
scientific theorem; and the difference of opinion 
which certainly exists regarding the best method 
of encouraging discovery depends chiefly upon a 
failure to make this distinction. Thus, when some 
of us talk of research, they refer only to major 
discovery, while others refer only to the minor 
work. 

My own opinion is that both should be clearly 
recognised. The best way to encourage major 
discoveries is to remove difficulties as much as 
possible from the path of the unique individuals 
who make them; and that is why I have always 
advocated a proper State recognition of such work. 
On the other hand, minor researches do require a 
certain amount of organisation—though, even 
here, great care must be taken not to interfere 
by too much direction from above; and the ques- 
tion is what kind of organisation is the best. .\t 
any rate, most men of science will agree with Sir 
Ray Lankester when he records a note of objec- 
tion to “the existence of a Board.of Trustees with 
a Managing Committee, or of any committee play- 
ing the part of employers and proprietors towards 
the men of science who are heads of laboratories 
in an institution designed for scientific discovery.” 

Personally, I think that our British notion of 
constructing such committees chiefly out of “ super- 
annuated politicians, retired civil servants, lawyers, 
medical men, peers, and clerical dignitaries, as 
well as men who have made fortunes and retired 
from business,” is quite foolish, and indeed im- 
proper. But we seem to pursue this habit in 
nearly everything—the argument being apparently 
that the men who know nothing about a subject 
are the best to direct efforts in connection with 
that subject; so that we appoint lawyers to be 
heads not only of scientific and learned institu- 
tions, but even of the War Office and the Ex- 
chequer. In my own humble opinion, lawyers 
would be much better employed in revising or 
reforming the mass of confusion (as they them- 
selves admit it is) called law. I do not object to 
lawyers more than to other amateurs being placed 
in such positions ; but the point is whether research 
institutions should not be put exclusively under 
the management of men who have proved their 
capacity for research by success in it—and only 
under such. The existing British custom has an 
unpleasant savour of secret wire-pulling and other 
methods of acquiring “influence.” It would be 
quite useful, were it possible, to analyse the com- 
mittees of our few research institutions; but the 
time has come when men of science should beg!" 
to look into all these matters a little more clos«!y 
than they have done in the past. 

Ronacp Ross. 
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NOTES. 

Tue Royal Society is represented in the New Year’s 
Honours List by Dr. J. J. Dobbie, principal of the 
Government Laboratories, and Dr. F. W. Dyson, 
Astronomer Royal, each of whom has received the 
honour of Knighthood. Sir William MacGregor, 
G.C.M.G., who retired recently from the Governor- 
ship of Queensland, and whose scientific work is well 
known to geographers and anthropologists, has been 
made a Privy Councillor. Prof. J. Marnoch, regius 
professor of surgery, Aberdeen University, has been 
appointed a commander of the Royal Victorian Order 
(c.V.O.). Dr. J. H. Marshall, director-general of 
archeology in India, is among the new knights in the 
Indian list; while Major S. R. Christophers, officer in 
charge of the Malarial Bureau of the Central Re- 
search Institute, Kasauli, and Mr. Montague Hill, 
Chief Conservator of Forests, Central Provinces, have 
been appointed Companions of the Order of the Indian 
Empire (C.I.E.). Dr. C. A. Bentley, special officer 
under the Sanitary Commissioner, Bengal, has been 
awarded the Kaisar-i-Hind medal for public service 
in India. 


Ir is highly gratifying to be able to record that 
the board of trustees of the University of Illinois has 
given the sum of five hundred dollars to the fund 
inaugurated for the purpose of erecting a laboratory 
at Rothamsted in commemoration of the centenary 
of the birth of Lawes in 1814 and of Gilbert in 1817. 
There has always been a great community of interest 
between the agricultural experiment stations in the 
United States and those in this country, and in few 
branches of science is there better organisation for 
ensuring that results obtained at any one institution 
shall be known at the others. Having regard to the 
fact that the University of Illinois includes such dis- 
tinguished agricultural investigators as Dean Daven- 
port, Prof. Cyril Hopkins, and others of wide repute, 
the British workers have reason to be pleased with 
this practical recognition of the value of thie Rotham- 
sted investigations. Although the war has automatic- 
ally put an end to all attempts to collect money, the 
fund is now so far complete that only tool. is wanted 
to make up the 12,0001. necessary to build and equip 
the new laboratory. 


Mr. Francis H. Carr, who for sixteen years was 
chief of the chemical manufacturing operations of 
Messrs. Burroughs Wellcome and Co., at Dartford, 
has been appointed to Boots Pure Drug Co., Ltd., 
Nottingham, with a seat on the board of directors. 


We regret to see the announcement of the death, at 
Seventy-one years of age, of Lieut.-Col. D. D. Cun- 
ningham, F.R.S., honorary physician to the King, 
and formerly professor of physiology in the Medical 
College, Calcutta. 


News has been received of the following French 
geologists and  palxontologists:—Jean Boussac, 
wounded in the foot; Jean Cottreau, in a territorial 
regiment at Creuzot, well; Robert Douvillé and G. 
Groth, either killed or wounded; Marius Filliozat, 
Paymaster attached to the Fourth Army Corps, well. 
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WE learn from the Scientific American that the 
Mechanical Engineers, New 
York, has awarded the John Frick medal to Prof. 
J. E. Sweet, honorary member and past president of 
the society, ‘‘for his achievements in machine design 


| and for his pioneer work in applying sound engineer- 


ing principles to the construction of the high-speed 


| steam engine.”’ 


THE death is reported, in his sixty-sixth year, of Dr. 


| Albert Charles Peale, who was a geologist in the 


U.S. Geological Survey from 1883 to 1898. He had 


| since been employed in the section of palzeobotany in 


| the U.S. National Museum. 


In addition to contribu- 
tions to scientific reports, Dr. Peale’s published work 
consisted mainly of volumes on the mineral springs of 


| the United States. 


WitH the death of Mr. Thomas Bryant, on Decem- 


| ber 30, there has disappeared the last of the leading 


British surgeons of the Victorian period. Although 


| in his eighty-seventh year, he still retained the erect 


carriage and mental vigour of his younger days. 
When he commenced the study of medicine at Guy’s 
Hospital in 1846, Lister was already in his second 
year at University College, and the ‘‘cell-doctrine”’ 
was still in its infancy. Bryant was eminently a 
practical surgeon, applying himself to the various 


| problems which confronted the surgical.leaders of his 


| time. 


He opened up no new field of surgical 
endeavour, but he brought an inquiring mind and an 
industrious pen to help in the general progress of his 
art. He retired from the surgical staff of Guy’s Hos- 
pital in 1888, delivered the Hunterian oration in 1893 


| (having H.M. King Edward VII. in his audience), 


| profession. 


and served as president of the Royal College of 
Surgeons of England from 1896 to 1899. 


Tue death is announced of Mr. Henry William 
Manly, actuary of the Equitable Life Assurance 
Society, and a distinguished member of the actuarial 
He completed his third year’s examina- 
tion as an associate of the Institute of Actuaries as 
long ago as 1867, when he was on the actuarial staff 
of the London and Provincial Law Assurance Society. 


| He became in due course a fellow, served for several 


years as one of the honorary secretaries, was elected 
vice-president, and ultimately became president of the 
institute in its jubilee year. In all these capacities 


| he took a leading part in its work, contributing many 


papers to its journal. He was also a prominent mem- 
ber of the International Actuarial Congresses, being 


| the treasurer and secretary for home correspondence 


of that held in London in 1898. He made the intri- 


| cate subject of superannuation allowances one of his 


special studies, and was for that reason consulted by 


| the Royal Commission on Civil Service Superannua- 
| tion, of which Lord Courtney of Penwith was chair- 


| man. 


It was under Mr. Manly’s advice that the new 


| and liberal system of combining life insurance and 


the provision of a capital sum with the allowance 
for old age was finally adopted. 


WE regret to see that one of the pioneers of the 


| Indian Forest Service has just passed away in his 


seventy-sixth year—-Col. J. C. Doveton, of the Madras 
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Staff Corps, one of the band of military officers 
selected in the early years of the Department to start 
work in various provinces. Readers of Capt. For- 
syth’s charming book, now somewhat forgotten, the 
‘Highlands of Central India,” will remember that it 
was in 1861 that the Central Provinces became a 
Chief Commissionership under Sir Richard Temple, 
who took great interest in forestry, so that almost 
at once he procured the services of Capt. (now Col.) 
G. F. Pearson as conservator, with Capt. Forsyth and 
others as assistants. In 1864 they were joined by 
Doveton, who, on Pearson’s transfer, became the 
conservator, and remained such until his retirement 
from the service in 1896. During these thirty-two 
years he devoted himself to the selection and demarca- 
tion of forests for permanent reservation and careful 
management, he studied the welfare not only of the 
agricultural people, but also of the half-civilised jungle 
tribes who lived in and near the forests, and he 
endeavoured to introduce systems of working suitable 
for supplying the huge amount of small timber and 
fuel required by the people, and the timbers of better 
quality wanted for building and railway works. His 
paper on the growth and cultivation of bamboo in 
vol. ix. of the Indian Forester is still one of the best 
on the subject. He was a good sportsman, and had 
a great knowledge of the wild life in the forests, the 
‘*atmosphere”’ of which is now so well known from 
the wonderful pictures of it in the ‘‘ Jungle Book.” 
At the instance of Mr. H. S. Wellcome, the 
founder of the Wellcome Bureau of Scientific Re- 
search, an Ambulance Construction Commission has 
_been inaugurated to consider the improvement of 
motor ambulances and the standardisation of patterns. 
The list of members of the commission includes, 
among other well-known names, those of Sir 
Frederick Treves, Bart., Sir John Cowans, K.C.B., 
Sir Arthur May, K.C.B., Sir Alfred Keogh, K.C.B., 
Sir Claude Macdonald, K.C.B., and Prof. W. E. 
Dalby. The commission will in the first place act 
as a judging committee for the award of prizes of the 
value of 2000l. provided by the Wellcome Bureau of 
Scientific Research. These prizes are offered for the 
best designs of an ambulance-body which shall fit a 


lances. The last day for the receipt of competing 
designs is June 30, 1915. It is anticipated that the 
competition will bring in a number of ingenious 
designs, from which the ideal field ambulance-body 
will be evolved. It is hoped that the information 
obtained by the competition will be published in a 
permanent form, available for future reference. The 
first prize is of one thousand pounds, the second of 
five hundred, and the third of three hundred pounds. 
All details of conditions may be obtained from the 
secretary, the Ambulance Construction Commission, 
10 Henrietta Street, Cavendish Square, London, W. 
The competition is open to citizens of all nations. 


ReEcorD rains for December were registered in 
London and at other places in the south and south- 
east of England. At Norwood the aggregate for the 
month was 6-74 in., the measurement being in strict 
agreement with the ordinary rules. The Meteoro- 
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logical Office record at South Kensington is said 
be 6-60 in., at the Royal Botanic Society’s Garden, 
Regent’s Park, 6-45 in., at Camden Square, 6-34 ii 
m the City, at Holborn Viaduct, 5-95 in., and 
Wandsworth Common, 5-4 in. At Brighton and Tor- 
quay the rainfall is reported to have measured nix 
than 9g in., and at Bournemouth 98 in. The wett 
December previously, according to the Greenwir! 
returns for the past 100 years, is 5-76 in. in 1876, a 
there are only five instances of 6 in. or more in a 
month at any period of the year. These abnorn 
falls are 1828, July, 6-43 in.; 1852, November, 6-00 i: 
1880, October, 7-65 in.; 1888, July, 6-75 in.; and 1903 
June, 6-07 in. It will be seen that the rainfall, 6-75 in. 
in July, 1888, is similar to the amount measured |ast 
month in Norwood, and the only monthly fall actual) 
to surpass it is 7-65 in. in October, 1880. The open- 
ing days of January have been equally wet, and ge: 
ally over the metropolitan area the rainfall for the firs 
three days of the month amounts to fully an inch, 
which is one-half of the usual normal fall for January. 
It is almost needless to say that these excessive rains 
are occasioning serious floods in the Thames Valle, 
and over a large part of the country. 

In Bulletins et Mémoires de la Société d’Anthyro- 
pologie, Paris, No. 1 for 1914, M. J. Castagné de- 
scribes a series of stone monuments in Ferghana. 


| They seem usually to take the form of cairns, and thi 


writer is inclined to believe that they were ossuaries 
in which the ancient inhabitants of the mountains 
of Ferghana used to deposit the bones of their dead, 
already picked clean by dogs or other animals, as was 
the custom in Sogdiana up to the beginning of the 
seventh century. 


THE seventh annual report for 1913-14 of 


| governors of the National Museum of Wales is 


record of steady progress. The south block of th 


| new building is under construction at a cost of about 


66,o00l., and a welcome donation has enabled th 
governors to proceed with the erection of two addi- 
tional galleries. Arrangements have been made {o! 


| the decoration of the building with a series of appro- 


priate sculptures. Though the present is not a good 


: | time for an appeal for public support, the governors 
standard pattern motor chassis for field motor-ambu- | PP E igi ly & 


are naturally desirous of securing funds for the com- 
pletion of the building. Meanwhile numerous dona- 
tions of valuable specimens have been made, and it 
may be hoped that the public spirit of Welshmen, 
aided by grants from the Treasury, will enable th 
governors to complete this important building, and 
to arrange for the display of the valuable collections 
already in their possession. 

Mr. ZarE Norturup describes a bacterial diseas 
the ‘white grub,” or larva of the May or June beet 
(Lachnosterna, spp.). The organism is a micrococcus 
which can be isolated and cultivated, and the sugses- 
tion is made that it might be employed for the des 
tion of this larva, which causes considerable depreda- 
tions among the crops (Technical Bull., No. 18, 1914, 
Michigan Agricultural College Experiment Statio! 


To Naturen for December, 1914, Dr. A. W. Brovger 
contributes an illustrated article on certain swords, 
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lance-heads, etc., recently discovered at Haldalsnosi, 
Hallingdal, and other Norwegian localities, and now 
exhibited in the Bergen Museum. Six of these 
weapons are shown in the illustrations to the article. 


Ix the report of the Clifton College Scientific Society 
for 1913-14 the want of interest taken on the part of 
members in the geological class, which had abso- 
lutely no supporters, is deplored, as is also the lack 
of any entries of essays or collections for the Joshua 
Saunders prize during 1914. The museum is under- 
going rearrangement. 

Ix the Times of December 30 appeared an announce- 
ment that the London Museum possesses a tooth of a 
mastodon recently found in the neighbourhood of 
Southwark. If trustworthy, such a statement would 
be of great interest, seeing that, with the exception 
of certain specimens alleged to have come from a 
Derbyshire cave, mastodon remains are known in this 
country only from the East Anglian crags. As stated 
in a letter in the Times of January 5, if really 
found near Southwark, the London Museum specimen 
must almost certainly be a mammoth’s tooth. 

Ix concluding his experiences of the notes of tropical 
birds in Bird-Lore for November and December, 1914, 
Mr. L. A. Fuertes takes occasion to record his im- 
pressions of the voice of howling-monkeys. After 
stating that it is not really ‘‘ howling,” according to 
his conception of that term, he observes that the cry 
isa hundredfold more ‘‘ thunderous” and terrible than 
an animal not much bigger than a large cat could be 
imagined capable of emitting. Although the party 
under observation comprised only a male and a female 
and two half-grown young, ‘the terrible noise, that 
issued principally from the throat of the old male, 
seemed to make the atmosphere quake. ... The 
noise was a deep,.throaty, bass roar... fully as 
loud as the full-throated roaring of lions.” 


Ix an article in La Nacion (Buenos Aires) of Sun- 
day, November 22, 1914, claim is made to the dis- 
covery of definite proof of the existence of man in 
South America during the Miocene epoch. The claim 
is based on the discovery by Sefior Carlos Ameghino, 
ina deposit in the Chapalmalal stream, on the Atlan- 
tic coast of the province of Buenos Aires, of a femur 
of an ancestral member of that group of ungulate 
mammals typified by the genus Toxodon of the 
Pampean, in the shaft of which is embedded part of 
what is regarded as a flint arrow-head. According 
to a figure given in the article, this presumed arrow- 
head is broken short off at the level of the surface 
of the bone; but no explanation is offered how such 
a feeble weapon could have penetrated the solid shaft 
of a bone of the type of a toxodont femur. Other 
traces of the presence of man are stated to have been 
obtained from the Chapalmalal beds, which are re- 
gardel as immeasurably older than the Pampean 
formation, in which occurs the so-called ‘‘ Homo 
pampacus,” and if we accept the views of Sefior 
Ameghino with regard to the embedded arrow-head, it 
Must apparently be admitted that a human being 
acquainted with fire, and capable of making bows and 





Even so, however, this is very far from affording 
proof that man, in common with the rest of the fauna, 
was of Miocene age, and in existence prior to the 
union of South with North America. 


A USEFUL contribution to ecological botany is made 
in the Transactions of the Botanical Society of Edin- 
burgh (vol. xxvi., part iii.), where Miss Lamont gives 
an account of the ecology of the family estate of 
Knockdow, Argyllshire. The area of some 6000 acres 
is largely uncultivated land, and lies mainly on the 


metamorphic rocks; its overlying soil is peat, and 


with a flora typical of the western Highlands. On 


| the portion of the area lying on the Old Red Sand- 


stone a slight change in the flora is noticeable, 
Galium verum, Ononis spinosa, and Linaria vulgaris, 
for instance, only being found on the Old Red. 


TueE longevity of seeds is a subject on which specific 
information is always desirable, and the paper by 
G. H. Shull, on the longevity of submerged seeds in 
the Plant World (vol. xviii., November, 1914), gives 
some valuable information on the subject. By the 
bursting of a dam a lake some seventy years old was 
drained, and the covering of vegetation, both dense 
and diverse, which appeared on the dried mud in the 
following spring, suggested clearly that it arose chiefly 
from seeds which had been buried for seventy years. 
The paper describes a series of careful experiments 
to test the longevity of submerged seeds, which, 
though only carried on for four and a quarter years 
in some cases, and nearly seven years in others, show 
that the vitality of many seeds was fully retained at 
the end of these periods of time. 


THE periodical flowering of the bamboo, resulting 
in the death of all the plants in a given area, is a 
well-known phenomenon. The flowering of Bambusa 
polymorpha in Burma is the subject of a communica- 
tion in the Indian Forester for November, 1914, and 
it is stated that the last time this species flowered 
in its peculiar extensive manner was in 1859-60. 
Last year a few clumps flowered, and this year every 
clump is in full flower. It is of interest to notice 
that in the year before flowering no new shoots are 
sent up. The bamboo is regenerated from the seed 
ripened at these long intervals, hence all the bamboos 
in a large area are of the same age, and the life-cycle 
is repeated with regularity. When the bamboo 
flowers sporadically, as is the case with some species, 
seeds are not matured, apparently because the bamboo 
is self-sterile. 


A USEFUL and interesting note on fruit-growing in 
the East Africa Protectorate is contributed to the 
Kew Bulletin, No. 8, 1914, by Mr. H. Powell, who 
has had about ten years of experience in this subject 
in various parts of the country. Following the pioneer 
work, extending over twenty years, by the late Rev. 
S. Watts, of the N’Gomeni Mission Station, who 


; devoted much attention to establishing European fruit 


trees, and obtaining, by means of acclimatisation and 
selection, varieties best suited to the climatic condi- 
tions of East Africa, the importance of fruit culture 
was recognised, and ever since the founding of the 


arrows, lived with the extinct Chapalmalal fauna. } Department of Agriculture in 1903 the introduction, 
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cultivation, and distribution of improved varieties of 
tropical fruit plants have been actively carried on at 
two experimental stations, while similar attention is 
being given to temperate and subtropical fruits at a 
third station. Detailed notes are given regarding a 
considerable number of fruits and vegetables which 
have been found to thrive well in different parts of the 
Protectorate. 


TuHE remarkable character of the South African flora 
is emphasised by Dr. R. Marloth in his recently 
delivered presidential address before the South African 
Association for the Advancement of Science, at the 
meeting held at Kimberley. It is also of interest to 
note that Dr. Marloth was this year the recipient of 
the South Africa medal and grant for research, 
founded by members of the British Association in 
commemoration of their visit to South Africa in 1905. 
The adaptation of the vegetative organs of plants to 
their environment occupies part of the address, and 
some of the most striking examples are furnished by 
several species of Mesembryanthemum, Anacampseros, 
and Crassula. M. bolusii and M. simulans exactly 
resemble the singular stones among which they grow, 
both in shape, colour, and texture. The examples 
grown at Kew show how stone-like these and other 
species may be even when grown under glass. The 
papery-white Anacampseros papyracea, which grows 
among white quartz, is one of the most difficult of 
plants to detect in its native habitats. Mesembry- 
anthemum calcareum, which grows in a lime-tufa 
region, has the surface of the leaves roughened, 
exactly resembling the limestone among which it 
occurs. The colours of some species of Mesembry- 
anthemum and Crassula are also found to vary in 
accordance with the type and colour of the soil on 
which they are growing. Examples of this curious 
mimicry or adaptation in the South African flora 
might be multiplied, but the explanation of the pheno- 
mena is not easy to suggest, and experiment is needed 
to prove whether, as Dr. Marloth suggests, the light 
reflected from the soil may be capable of producing 
a reaction in the plant. 


ILLUSTRATIONS of the importance of magnetometric 
surveys in tracing iron ores are given by Mr. E. 
Lindeman in papers on the magnetite of Calbogie, 
Ontario, and on the famous Moose Mountain district, 
near Sellwood, in the same province (Canada Depart- 
ment of Mines, Mines Branch, 1914). Several de- 
tailed maps accompany the latter paper. The geo- 
logical relations of the iron-bearing rocks at Moose 
Mountain have been described by Prof. Coleman for 
the Ontario Bureau of Mines (‘* Excursion to the Sud- 
bury Area,” Guide Book No. 7, 1913); but much 
remains to be done in distinguishing between the 
material of igneous origin and the rocks into which 
both granite and diorite have intruded. The possi- 
bility of a sedimentary origin for the Moose Mountain 
series is by no means excluded, in view of the similar 
bedded siliceous iron ores of South Africa; and the 
same may be said of the magnetite of Kiruna, which 
is commonly cited for cumparison. The smoothly 
glaciated surfaces at Seilwood offer excellent oppor- 
tunities for study. 
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To the State librarian of Hartford, Connecticut, \« 
are indebted for a copy of the fourth volume of th. 
Bulletins of the State Geological and Natural History 
Survey. It is an exceedingly bulky volume, contain. 
ing half a dozen separately paged bulletins (Nos. 1 
to 21), originally published at various dates from 110 
to 1913, four relating to local faunas, and two to 
work of the survey. The faunistic papers include (; 
the first and second parts of a guide to the insects / 
Connecticut, by Messrs. W. E. Britton and B. H. 
Walden, originally published in 1911; (2) an account 
of the Triassic fishes of Connecticut, prepared, with a 
section on the study of fossil fishes in general, by 
Prof. C, R. Eastman, also originally issued in 1911; 
(3) a survey of the echinoderms of the Connecticut 
coast, by Dr. W. R. Coe, originally published in 
1912; and (4) a systematic list of Connecticut birds, 
with notes on their habits and distribution, by Messr; 
J. H. Sale, L. B. Bishop, and W. P. Bliss, first 
issued last year. The first three of these publication; 
are fully illustrated. 


As the time is now approaching when icebergs and 
other forms of drifting ice will make their appearance 
in the North Atlantic, it may be of interest to extract 
a few of the main facts with reference to the behaviour 
of the ice in 1914 from the Monthly Meteorological 
Chart of that ocean for January, 1915, issued by 
authority of the Meteorological Committee. Icebergs 
were seen at Belle Isle early in January, and several in 
46° N., between 46° and 49° W., with some field ice 
between January 17 and February 5. On June 17 a 
berg was passed near 513° N. and 41° W., and on 
July 11 another was seen about 463° N., 403° W.; 
these were the easternmost bergs seen up to date of 
chart (about the middle of December). The loftiest 
berg of the season was passed near 42° N., 483° W., 
on May ig (estimated at 500 ft. high). On July 27, 
near 41° N., 673° W., a small berg was passed; the 
furthest west in that year. In a very useful article 
on the subject by Commander Hepworth, C.B. (marine 
superintendent) in the ‘‘Seaman’s Handbook of 
Meteorology,” issued by the committee, he shows that 
icebergs and field ice reach the trade routes earlier 
in some years than in others; the maximum quantity 
may be met with as early as April and as late as 
August. Drifting ice may, it is stated, be observed 
in almost any part of the North Atlantic north of 
30° N. latitude, about as far east of the roth meridian 
of west longitude on the eastern side of the ocean, 
and about as far west as the 75th meridian on the 
western side, north of 35° N. 

IN two papers which appeared in the Bulletin of the 
Bureau of Standards in 1908 and 1912 Mr. W. W. 
Coblentz described and compared the sensitiveness of 
the various forms of radiomicrometers. As a result 
of a series of measurements he concluded that a 
thermopile with silver and bismuth as its elements 
gave promise, when used in vacuo, of a degree of sensi- 
tiveness about half that of a bolometer under the 
same conditions, while its readings. were much 
steadier. In a further paper reprinted from the bulle- 
tin for 1914, he gives details of the methods of con- 
struction he has found most suitable for thermopiles 
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to be used in various circumstances. He shows that 
the attainment of a high degree of sensitiveness is in 
the first instance a question of neatness of design, 
and that high thermo-electric power is of secondary 
importance. For absolute measurements, in order to 
make the surface receiving the radiation definite in 
arca, he attaches to each junction a small strip of 
tinfoil, and has already determined the radiation con- 
stant o for black-body radiation by means of the in- 
strument. The result, o=5-61x 10-12 watt cm.-? 
degree-*, is about 2 per cent. lower than the value 
generally given. 

He mid-December issue of the Journal of the In- 
stitution of Electrical Engineers contained a report on 
the standardisation of symbols, which has been issued 
by the International Electrotechnical Commission. 
Differentiation between italics and ordinary Roman 
letters is not encouraged, as both appear the same 
in ordinary handwriting, and ‘‘ Gothic’ type is aban- 
doned. Of course, for the greater part, the old and 
generally accepted symbols are adhered to, but there 
are some notable exceptions. For ‘‘work’’ A is 
recommended, W for energy, and P for power. While 
t is adopted for temperature, the Continental hiero- 
glyphic which does duty fer @, but has a likeness to 
the fourth letter of the Greek alphabet as written here, 
as well as to the partial differential and the printers’ 
reader’s deletion mark, is given as a second substi- 
tute. The small Greek w, used here for ohms, is 
adopted for 27/T, and in consequence the German 
practice of designating ohms either by O (a regular 
trap owing to its similarity to zero) or Q (which is 
here employed for megohms) is “ provisionally recom- 
mended.”” Other symbols adopted are I for current 
instead of C, which is allotted to capacity, e for 
dielectric constant, X for reactance, Z for impedance, 
and S for reluctance, also a subscript m for maximum 
values. Arc sin x is to replace sin-’x, the comma or 
full-stop is to be used for the decimal point, and the 
comma is to be replaced by a white space for dividing 
off thousands. Finally, the commission will recom- 
mend next year that the name Siemens is to replace 
the old mho on the rare occasions that a unit of 
conductance is required. 

Ix the current issue of Electrical Engineering there 
is an interesting article on the transmission of electric 
power from Sweden to Denmark across the Sound 
through a submarine cable which will carry current 
at 25,000 volts pressure. The width of the Sound at 
this point, namely, between Helsingborg and Elsinore, 
is only about 33 miles. Power will be supplied from 
the network of the South Swedish Power Company, 
which has several water-power stations, and provision 
is made for a total power of 5000 kw. to be trans- 
mitted to Denmark. This will be utilised for the 
existing network of the North Zealand Electricity 
Company, and will include supply to Copenhagen. 
The case is a typical one for which international trans- 
mission should be useful, for, while Sweden has both 
Watcr-power and cheap coal, Denmark has neither. 
One cable has already been laid, but it is proposed 
that it should only be used experimentally at first, and 
possibly two years may elapse before the Danish net- 
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| from one country to another. 


work is permanently connected up to the Swedish one. 
Although this will be the first instance of a submarine 
supply of electric light and power for industrial pur- 
poses between two countries, there have nevertheless 
been a few other cases of electric power transmission 
Nancy, Toul, and 


| Verdun get part of their electric power supply from 


German Lorraine, or at any rate did so before the 


| war, and there is also electric power transmission 


| south of Switzerland to Italy. 


from Silesia in Germany to Austria, and from the 
Moreover, the Rhein- 


| felden Works supply current both to the Swiss and 
| German sides of the Rhine. 


| ber 3) the House of Commons 
; Patent Medicines 
| mendations as to the enactment of new legislation, 


| taken by the Local Government Board. 


| of Public Health. 


As mentioned in a recent article (NATURE, Decem- 
’ Select Committee on 
formulated a number of recom- 
and the administration of existing laws, controlling 
the advertisement and sale of secret remedies. We 
learn that a committee of the General Medical Coun- 
cil has had these recommendations under considera- 
tion, and completely endorses them. One of the pro- 
posals is that the administration of the law should 
be co-ordinated and made part of the functions of a 
Ministry of Public Health when such a department is 
created, and that in the meanwhile it should be under- 
With refer- 
ence to this preposal, the committee in its report urges 
the necessity for the immediate creation of a Ministry 
The report has been approved by 
the General Medical Council. 


THE publication of the new British Pharmacopeeia 
will be followed closely by several books based upon the 
information contained in the official work. Three of 
such to be issued by Messrs. J. and A. Churchi!! 
early this year are :—‘‘ Materia Medica,” fourteenth 
edition, by Dr. W. Hale White; ‘‘ The Book of Pre- 
scriptions,’ tenth edition, by Mr. E. W. Lucas; and 
“The Book of Pharmacopeeias,” by Mr. E. W. Lucas 
and Mr. H. B. Stevens, this being a new book con- 
taining about 5000 formulas, British and foreign, 


arranged on a comparative system. 


Mr. H. K. Lewis, 136 Gower Street, W.C., 
announces that the new edition—the sixteenth—of 
‘The Extra Pharmacopeeia,’”’ by W. H. Martindale 
and W. W. Westcott, will be published in the course 
of a week or two. The work will be issued in two 
volumes, as on the last occasion, and will embody 


| much new matter as well as the necessary revision to 
| bring it into conformity with the new British Phar- 


| 
29, 6h. 59m., and December 31, 1rh. 


macopeoeia. 


OUR ASTRONOMICAL COLUMN. 


BriGHt METEORS OF DECEMBER 29 AND 31.—Mr. 
W. F. Denning reports that fine meteors were ob- 
served by Mrs. Wilson at Bexley Heath on December 
14m. The 
former was twice as brilliant as Jupiter, and its path 
was from 94° + 43° to 913°+243%°. It was also observed 
at Bristol and at Essex. The radiant was at 261°+61°, 


' and height of the meteor sixty-seven to forty-six miles, 


path forty-four miles, and velocity eighteen miles 
per sec. The meteor of December 31 was a fireball 
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much brighter than Venus, and its flight was from 
324°+67° to 3503°+55°, which it traversed in 2 sec. 
This magnificent object was evidently one of the 
Quadrantids from a radiant at 228°+54°. It would 
be interesting to hear of another observation of it, 
and also of remarkable meteors reported by Mrs. 


Wilson as under :—. 
Path 
Date G.M T. Mag. From To Duration 
1914 h. m. sec. 


Dec. : 7 @ 103+28} 109+30 — 

47 U 20-4 17-6 

14 13 350-20 340-31 

25 Y 45+17 8+73 

>I 64+10 52 0 

57 >1 644145 48+23 
10 3 >I 106+70 133+39 
The last in the table had an extraordinarily slow 
flight, the duration being carefully estimated as 8 sec. 


WaTER Vapour IN Mars’s ATMOSPHERE.—Lowell 
Observatory Bulletin, No. 65, contains a paper by 
Dr. F. W. Very on the intensification of oxygen and 
water vapour bands in the Martian spectrum. The 
spectrograms of Mars and the moon were taken by 
Dr. V. M. Slipher, at the Lowell Observatory, on 
February 6, 1914, and on the plates taken C, B, and a 
have been measured at the Westwood Astrophysical 
Observatory, with a spectral band comparator. Each 
plate contained two sets of spectrograms, and each 
set consisted of a central Martian spectrum flanked 
by two of the moon, taken at nearly the same altitude 
and within a few minutes of each other. By the use 
of a new stain the photographic sensitiveness of the 
plate at a makes the intensities of a more accurate. 
The observations confirm the supposition that the 
melting snows of the Martian Arctic regions are the 
sole source of aqueous vapour in the Martian air, and 
that the equatorial regions are excessively dry. They 
indicate also that the actual amount of oxygen in the 
Martian atmosphere is about half as great as upon 
the earth. 


A Second Harvard Map oF THE Sky.—Harvard 
College Observatory Circular, No. 71, contained a 
description of a photographic map of the entire sky, 
the map consisting of double contact prints on glass 
of fifty-five photographs taken with anastigmatic 
lenses, each having an aperture of 1 in. and a focal 
length of about 13 in.; the cameras were mounted at 
Cambridge and Arequipa. Each plate was 8 by 1o in. 
in size, and included a region of 30° square. The 
total number of stars shown was 1,683,000, and the 
limiting magnitude about 11-5. Circular No. 185 
now contains an announcement by Prof. E. C. Picker- 
ing that a second set of plates has been selected, and 
another map of the sky has been prepared by Prof. 
King... In these photographs the centres of the plates 
coincide with the corners of the first set; this was 
done as it was found that owing to the large area of 
the sky covered in the first set the stars near the 
corners were distorted, and faint stars were not re- 
corded there. The circular contains a catalogue of 
the plates employed. It is proposed to issue this new 
set of photographs at the same price as the first, 
namely, 15.00 dollars—a price, as is stated, some- 
what less than cost. 


THE SHoRT-PERIOD VARIABLE, SZ Taurt.—An in- 
vestigation of the light curve of the short-period variable, 
SZ Tauri, is contained in the Harvard College Ob- 
servatory Circular, No. 186, and was made by Miss 
Leavitt. Prof. Schwarzschild, in 1911, published the 
elements of this variable, basing them on observa- 
tions by Prof. Hertzsprung, and the times of minima 
were found to be represented by the formula, 
J.D. 2,418,724:16 M.E.Z.+3d 1484 E. It was with 
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the object of securing a more precise period that th 
present investigation was undertaken, and 210 plat 
taken at the observatory between October, 1891, an 
February, 1914, have been utilised for this purpos 
A table is given showing all the observations of th 
variable used, and a curve is added indicating th 
nature of the light variation. By reducing the ol 
servations by the above formula it was found th: 
those previous to 1903 were not satisfied. They wer: 
however, all well represented by the formula for tim« 
of maximum, J.D. 2,410,0co-60 G.M.T.+3d 1487 | 
and this has been used in computing the epochs an 
phases given in the above-mentioned table. 

One Hunpred New Dovste Stars.—Dr. R. G 
Aitken, in the Lick Observatory Bulletin, No. 264, 
gives the twenty-third list of double star measures, 
the present one containing one hundred new doub) 
stars. The mean results of his measures are arrange: 
in the same form as his earlier lists. The angula: 
separation of the pairs ranges from 0-17" to 4-78". 


PRIZE AWARDS OF THE PARIS ACADEM) 
OF SCIENCES FOR 1914. 
Geometry.—The Francoeur prize to A. Claude, {i 
the whole of his astronomical work, and the Poncelet 
prize to M. Lebesgue. The Grand prize of the mathv- 

matical sciences was not awarded. 

Mechanics.—The Montyon prize to Ed. W. Bogaert, 
for his memoir on the gyrostatic effect and its applica- 
tions; the Henri de Parville prize between Jean Rey 
(1000 francs), for his work in mechanics and electro- 
mechanics, and Marcel Biver (500 francs), for his 
pamphlet on a system of transmission and _trans- 
formation of movement. The question proposed for 
the Fourneyron prize, the theoretical and experimental 
study of the question of combustion or explosion tur- 
bines, is postponed until 1917, as no memoir was 
received. 

Astronomy.—The Lalande prize to J. N. Guillaume, 
for the whole of his astronomical work; the Valz 
prize equally between Pierre Salet and _ Stanislas 
Chevalier; the Janssen prize to René Jarry-Desloges, 
for his studies on the planets, especially Mars; the 
Damoiseau prize to M. Gaillot, for improvements in 
Le Verrier’s tables of Jupiter. No award was made 
of the Pierre Guzman prize. 

Geography.—The Tchihatchef prize between Com- 
mandant Audemard (2000 francs) and Paul Labbe 
(1000 francs), the former for his hydrographical work 
in China, the latter for his work in Asiatic Russia 
in the fields of natural history, anthropology, and 
ethnography; the Gay prize to R. de la Brosse, for 
his hydraulic studies in the Alps; the Binoux prize 
between Ernest Esclangon (1500 francs), for his ob- 
servations on the acceleration of gravity in the south- 
west of France, Alfred Vialay (500 frances), for his 
contribution to the study of the relations existing 
between the atmospheric circulation, atmospheric 
electricity, and terrestrial magnetism, and Paul 
Schwartz and Fernand Villatte (500 francs jointly), 
for the whole of their work; the Delalande-Guérineau 
prize to Jacques Liouville, for his work in the Ant- 
arctic regions. 

Navigation.—The extraordinary prize of the Navy 





| is divided between M. Roussilhe (2000 francs), for his 


works on the French Congo, M. Poincet (2000 francs), 
for his studies on the association of screw propellcrs 
and turbines, M. Crémieux (1500 francs), for his work 
on the powders of the Navy, and M. Lafon (00 
francs), for his memoir on naval and military acro- 
nautics (France and abroad); the Plumey prize ! 


; tween M. Dumanois (2000 francs), for his memoir on 
' the application of the internal-combustion motor 10 
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warships, M. Moritz (1500 francs), for his work on 
thermal motors in their relations with thermo- 
dynamics, and M. Schwartz (500 francs), for his work 
as a whole. 

Physics—The Hébert prize to M. Mauduit, for his 
treatise on electric machinery; the Hughes prize to 
Louis Benoist, for his researches on the X-rays; the 
L. La Caze prize to Jean Perrin, for his work on the 
kathode rays, X-rays, and Brownian motion; the 
Victor Raulin prize to Mme. Marchand. 

Chemistry.—The Jecker prize to Marcel Delépine, 
for his work in organic, inorganic, and general chem- 
isury; the Cahours prize to MM. André Meyer and 
Vavon (in equal parts); the Montyon prize (unhealthy 
trades) is not awarded; the La Caze prize to M. 
Debierne, for his researches on the _ radio-active 
elements. 

Mineralogy and Geology.—The Fontannes prize to 
Jean Boussac, for his memoir on the evolution of the 
Cerithideze in the mesonummulitic of the Paris basin. 

Botany.—The Desmaziéres prize to MM. de Ist- 
vantii and Palinkas, for their study of the mildew of 
the vine, a mention being accorded to M. Bruch- 
mann; the Montagne prize divided between M. 

Sauvageau (1000 francs) for his monograph on the 
Cystoseira, and M. Coppey (500 francs), for his bryo- 
logical researches; the de Coincy prize to M. Gard, 
for his studies on hybrids of Cistus. 

Anatomy and Zoology.—The Savigny prize to 
J. M. R. Surcouf; the Cuvier prize to M. Bordas, for his 
anatomical researches; the Thore prize to J. Feytaud, 
for his researches on ants. 

Medicine and Surgery.—Montyon prizes (500 francs 
each) to H. Bierry, for his works on the ‘glycogenic 
function, Ch. Nicolle, L. Blaizot, and E. Conseil 
(jointly), for their works on the ‘etiology and pro- 
phylaxy of recurring fever, and E. Pinoy for his 
researches on the pathogenic fungi. Mentions, 1500 
francs each, to Ed. Delorme, for his memoir on the 
direct surgical treatment of cardo-pericardiac sym- 
physis, E. Maurel, for his work on alimentation and 
nutrition in normal and pathological states, and P. 
Chaussé, for his work on _ tuberculosis.  Cita- 
tions were accorded to André Broca, for his book 
on infant surgery; Robert Picqué, for his practical 
treatise on surgical anatomy and operative medicine ; 
M. Roussy, for his book on five original methods for 
measuring the surface of the skin of the human body ; 
M. Aynaud, for various memoirs’ on the question of 
the third element of the blood ; M. Brunon, for his 

MM. Gautrelet and 
Laubie; and M. Couveiaire, ioe his introduction to 
uterine obstetrical surgery ; the Barbier prize in equal 
parts between H. Carré, for his memoirs on_con- 
tagious agalaxy of the kid and goat, and Albert Ranc, 
for his studies on the physiological action of light; 
the Bréant prize between H. Vincent (3000 francs), 
for his works on the typhoid bacillus and on typhoid 
fever, and O. Arnaud (2000 francs), for his work on 
cholera in the Greek army during the Balkan war; 
the Godard prize to Antoine Lacassagne, for his 
studies on the action of the X-rays on the ovary; the 
Baron Larrey prize divided equally between Dr. Rever- 
chon, for his medico-military studies on the second 
Balkan war, and H. Biilet, for his work on the treat- 
ment of skull wounds caused by small projectiles ; the 
Bellion prize between M. Gorini (1000 francs), for his 
work on vaccines, the bacteriology of milk, and patho- 
genic micro-organisms, and M. Marotel (400 francs), 
for his researches on parasitic diseases, Raoul Dupuy 
receiving an honourable mention for his memoir on 
backward children and their treatment; the Mége prize 
to M. Bruntz, for his researches on the excretory 
organs of vertebrates and invertebrates. 
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Physiology.x—The Montyon ‘2 (experimental 
physiology) to A. Mayer and G. » nzffer (jointly), for 
their work on the lipocytic coefficient; the Philipeaux 
prize to Pierre Girard, for his researches on electrical 
osmosis; the Lallemand prize between Henri Piéron 
and René Legendre (goo francs jointly), for their 
memoir on the physiological problem of sleep, and J. 
Mawas (goo francs), for the whole of his work on the 
anatomy and physiology of the nervous membrane of 
the eye in vertebrates and in man, André Barbé being 
accorded a mention; the Pourat prize is not awarded; 
the La Caze prize (physiology) to E. Gley, for the 
whole of his work; the Martin-Damourette prize be- 
tween M. Fauré-Fremiet (1000 francs), for his memoir 
on the germinative cycle in Ascaris megalocephala, 
and A. Lanzenberg (400 francs), for his work on 
ammonia and urea: origin, methods of estimation. 

Statistics.—The Montyon prize to René Worms, for 
his studies on sexuality in French births and on agri- 
cultural associations. 

History of the Sciences.—The Binoux prize is not 
awarded. 

General Prizes.—A Berthelot medal to M. Debierne; 
the Gegner prize (2000 francs) to J. Fabre; the 
Lannelongue prize between Mme. Cusco and Mme. 
Riick; the Trémont prize to Charles Frémont; the 
Wilde prize between Perrier de la Bathie (3000 francs), 
for his geological explorations in Madagascar, and 
M. Schulhof (2000 francs); the Lonchampt prize to M. 
Javillier, for his work on the biological properties of 
zinc salts; the Saintour prize between R. Bigeard and 
H. Guillemin (1500 frances jointly), for their work on 
fungi, and J. Révil (1500 francs), for his geological 
work; the Henri de Parville prize between M. Berget 
(1000 francs), M. Houllevigue (1000 francs), M. Joubin 
(1000 francs), M. Altermann (500 francs), and M. 
Coupin (500 francs); the Houllevigue prize to M. 
Vershaffel; the Caméré prize to Augustin Mesnager ; 
the Jérome Ponti prize between Henri Bréllemann 
(2500 francs), for his work on the Myriapods, and M. 
Pelourde (1000 francs), for his researches on plant 
palzontology; the Serres prize to A. Prenant, for his 
work in histology, cytology, and embryology ; the Jean 
Jacques Berger prize (15,000 francs) to the M: urquis 
de Vogiié, for the military hospital organised by the 
institute; the prize founded by the Marquise de 
Laplace to M. Sasportés; the prize founded by Félix 
Rivot between MM. Sasportés, Lévy, Jeannin, and 
Pélissonnier ; the Bordin and Henri Becquerel prizes 
are not awarded, and the Gustave Roux prize is post- 
poned to 1915 


ECONOMIC GEOLOGY IN 
STATES. 

E have received from the United States Geological 
Survey a number of bulletins dealing with 
economic geology, namely :—‘‘ Reconnaissance of Oil 
and Gas Fields in Wayne and McCreary Counties, 
Kentucky,”’ ‘‘ Oil and Gas in the Western Part of the 
Olympic Peninsula, Washington,” ‘‘ The Ore Deposits 
of North-Eastern Washington,” ‘‘ Mining Districts of 
the Dillon Quadrangle, Montana,” ‘‘ Electric Activity 
in Ore Deposits.” The first two of these possess 
merely a local interest; the same is true to a large 
extent of the two next on the list, though their perusal 
will well repay the students of mineral deposition, 
more especially in the case of the bulletin on the Dillon 
gee which is from the pen of Mr. Alexander 
- Winchell. The last pamphlet contains an interest- 
oie study of the possible modes of development of 
electromotive force in ore deposits and of some of its 
effects, amongst which latter the deposition of the 
precious metals in the metallic state by electrolytic 
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action is perhaps the most interesting. It is worth 
while to direct attention to a sentence in the preface 
by Mr. George Otis Smith:—‘It should be em- 
phasised that the results thus far obtained afford no 
adequate basis for any method of electric prospecting 
nor any promise of the development of such a method 
by connecting the presence of ore deposits with readily 
or definitely measurable electric activity.’’ Although 
no very definite results are recorded in this bulletin, 
it contains much suggestive material, and will probably 
lead to a fuller investigation of the subject. 

We have also received a series of pamphlets dealing 
with the mineral production of the United States for 
1913. In order to enable this information to be issued 
with the least possible delay, each chapter is issued 
separately as soon as the necessary statistics shall have 
been prepared, instead of waiting as heretofore until 
the whole of the statistical information needed for the 
entire volume was available. This system not only 
enables the various chapters to be issued more promptly 
but enables a producer to whom the statistics of one 
or of a limited number of substances alone are of 
importance to concentrate his attention on these and to 
find what he needs in a handy little pamphlet instead 
of having to deal with a bulky volume. The chapters 
hitherto published are— 

Part i., “‘ Metals” :—(1) Bauxite and aluminium; 
(2) chromic iron ore; (3) gold, silver, copper, and lead 
in South Dakota and Wyoming; (4) manganese and 
manganiferous ores; (5) recovery of secondary metals. 
Part ii., ‘‘ Non-Metals” :—(1) Mica; (2) fuel briquet- 
ting; (3) sand-lime brick; (4) sulphur, pyrite, and 
sulphuric acid; (5) mineral paints; (6) slate; (7) potash 
salts; (8) fuller’s earth; (9) cement industry; (10) 
feldspar; (11) talc and soapstone; (12) barytes; (13) 
silica; (15) abrasive materials; (16) phosphate rock; 
(19) sand and gravel. 

It need scarcely be said that the high standard of 
accuracy, and abundance of detail, that we are accus- 
tomed to find in the statistical publications of the 
United States Geological Survey have been fully main- 
tained. 


IRON IN ANCIENT INDIA. 


ULLETIN No. 12 of the Indian Association for the 
Cultivation of Science contains an interesting 
article on iron in ancient India, by Mr. Panchanan 
Neogi, professor of chemistry in the Rajshahi College, 
Bengal. The author discusses the question whether 
iron was known in the Vedic age, and advances 
evidence, chiefly based on the Rigveda, in favour of the 
view that iron was known and used between 2000 and 
1000 B.C. Whether absolute reliance can be placed 
on this evidence, especially as to the dates, may 
be open to question, but the find of ancient iron 
weapons on a burial site in Tinnevelly proves that iron 
was ufdoubtedly known in India in very early times; 
while the piece of iron slag unearthed at .Bodh-Gaya 
shows that iron smelting had been carried on in 
the third century B.c., and the iron clamps found in 
a temple on that site, to which the date 400 to 
600 A.D. has been assigned, bear evidence to a con- 
siderable advance that had then been made in the 
working of the metal. As regards the metallurgy 
of the metal, wrought iron was produced, as in all 
countries in early times, by the direct process from 
ores by smelting them in small blast furnaces without 
the intermediate production of cast-iron. The well- 
known iron pillar near the Kutub Minar, Delhi, and 
the rectangular iron beams of the temple at Puri, 
to which the dates 640 A.D.-1174 A.D. have been 
ascribed, are cited as examples of the scale on which 
iron forgings were made and of the remarkable skill 
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attained by the workers in the metal. These giganti 
forgings were constructed by welding together sma! 
blooms of iron, a method which continued to bh 
practised in China and Japan until the middle of las: 
century. The Delhi pillar has not rusted to 
marked degree, and this resistance to corrosion 
ascribed by the author to the composition of tl 
iron, which is free from manganese and sulphur, ani 
contains a tolerably high percentage of phosphoru- 
The paper also includes an interesting account «/ 
the method of making wootz or Indian steel as prac- 
tised in India long prior to the manufacture of crucib 
steel in Europe. 


AN ALL-METAL DIVING DRESS. 


THE Engineer for December 11 contains an accou 
of an all-metal diving dress invented in tly 
United States of America by Mr. Chester E. Macduffee. 
This dress is the result of about five years’ experiment, 
and is now claimed to have reached a practical stage. 











Thelygiqeet 


Macduffee Diving Dress. Diver coming up after submergence. 
From the Engineer. 


Divers have used this armour at a maximum d 
of 212 ft., and could have gone deeper had more wa 
been available. The dress is made of an alumini 
alloy of great strength, and weighs empty ab: 
480 Ib.; its very considerable displacement gives i! 
good deal of buoyancy when in the water, and necess' 
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tates the addition of lead ballast. The suit consists 
of a series of articulated sections having sliding or 
rotating joints, sealed sufficiently by means of leather 
and rubber packing; there are fifty-six of these flexible 
joints. Roller bearings working upon steel rings pre- 
vent jamming of the joints under high water pressure. 
The various parts of the suit are strengthened by 
internal and external ribbing. The diver in the Mac- 
dufiee armour breathes air at ordinary atmospheric 
pressure, no matter how deep he goes, and this 
differentiates the new suit from the ordinary flexible 
diving dress. Every part of the diver is enclosed, and 
this necessitates the addition to the dress of ingenious 
mechanical hands operated from the interior of the 
dress. Dangerous accumulations of water due to 
leakage are dealt with by means of a small pump 
attached to the dress and worked by compressed air; 
suction pipes lead from the pump to each foot. 


GEOPHYSICAL MEMOIRS.} 


Ts reproach has frequently been levelled at 

meteorologists as a class that they are almost 
entirely devoted to the accumulation of masses of 
undigested and possibly indigestible data, but the 
aptness of the reproach*has been steadily modified 
of late years, and one of the chief agencies in this 
country in producing this modification has been the 
activity of the reconstituted Meteorological Office, 
under the directorship of Dr. Shaw. When he was 
awarded the Symons gold medal by the Royal 
Meteorological Society, one of the grounds specifically 
mentioned as influencing ‘the council in making the 
award was Dr. Shaw’s capacity for suggesting fruit- 
ful lines of research for other people, and the memoirs 
contained in the volume now being completed bear 
testimony to this contention. 

About ten years ago Dr. Shaw instituted fortnightly 
meetings during the winter ‘session at the Meteoro- 
logical Office, to which he invited people interested 
in meteorology and kindred subjects, and at which 
definite work on such subjects was discussed and 
freely criticised in an informal manner, and among 
the regular attendants at these meetings for some 
time past has been Mr. J. Fairgrieve, who, having 
sufficient spare time, amid scholastic duties, under- 
took the investigation which forms No. 9 of the Geo- 
physical Memoirs. It is to be hoped that his example 
will be freely followed. No. 10 is a more strictly 
“office”? production, being the continuation of No. 1, 
in which the superintendent of the Department of 
Marine Meteorology discusses the effect of the 
Labrador current year by year upon the surface tem- 
perature of the Atlantic and upon the meteorology of 
the British Isles. 

It must be admitted that a considerable proportion 
of meteorological data is scarcely available for dis- 
cussion, so that the first duty of the investigator is to 
sift his material and try to introduce homogeneity. 
For this reason pioneer work such as Mr. Fairgrieve’s 
“On the Relation between the Velocity of the 
Gradient Wind and that of the Observed Wind,” in 
which the data are numbers estimated on the Beau- 
fort scale, is the more valuable, in that future in- 
vestigators are given precious hints as to what to 
avoid, and observers may take notice of directions in 





1 Meteorological Office. Geophysical Memoirs. Vol. i., Nos. 9 and 1o, 
completing the first yolume. No. 9. On the Relation between the Velocity 
othe Gradient Wind and that of the Observed Wind. By J. Fairgrieve. 

P. 159-207. 

No. 10. The Effect of the Labrador Current upon the Surface Tempera- 
ture of the North Atlantic, and of the latter upon Air Temperature and 
Pressure over the British Isles. Part ii. By Commander M. W. C 
Hepworth. Pp, 211-220. (London: Meteorological Office, 1914.) Price 
1s. and Sd. respectively. 
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which the form of their data can be improved. The 


| conclusions are encouraging, and the plates of illus- 
| tration interesting, although the most obvious deduc- 
| tion from ‘them is simply that sea-winds predominate 
| at coast stations, which is scarcely novel. It is 
evident that more work of the kind is needed, and 
| equally evident that on this subject, as on many 
| re, the proportion of chaff among the available 
data is inconveniently high. There is a valuable 
| introductory note by Dr. Shaw, who takes the oppor- 
| tunity to print some tables of great wind pressures 
j and velocities at the British stations in the twelve 
| years 18g9-I910. W. W. B. 
| 


THE ARTIFICIAL PRODUCTION OF 
VIGOROUS TREES. 
[% an article on the artificial production of vigorous 
trees, contributed to the Journal of the Depart- 
ment of Agriculture and Technical Instruction in 

Ireland (No. 1, October, 1914) Prof. Augustine 

Henry discusses the nature of species, varie- 

ties, races, sports, and hybrids, as they appear to be 
| from his researches. Natural species, in the case of 

trees, are readily recognised by the occurrence of each 
| in a definite region or habitat. We have thus one 
| species of silver fir in Central Europe, another in 

Algeria, a third in southern Spain, etc. Of our 
| common trees—oak, birch, and elm—there are pairs of 
| species in the same region, each, however, occupying 
| a different habitat, one species adapted to a dry 
| situation, the other suited to a moister soil. The 
| pedunculate oak is a native of valleys and alluvial 
flats. It is not protected against evaporation of 
water, the supply of which in the ground it prefers 
being always ample. The sessile oak is a native of 
hilly and rocky districts, where water is not abundant 
in the soil. Its leaves are covered beneath with hairs, 
which guard against excessive loss of water by trans- 
piration in windy weather. Similarly two alders 
exist on the Continent, but only one species, Alnus 
glutinosa, reached our islands, after the retreat of the 
ice sheet, and before the land connection with France 
was severed by the formation of the Straits of Dover. 
The other species, A. incana, grey alder, is absent 
from our native flora, but when introduced is very 
hardy, and is useful for planting in low-lying situa- 
tions liable to spring frosts. The ash requires such 
special conditions of soil, that only one species exists 
in Northern and Central Europe, there being no suit- 
able soil for a second species to inhabit. 

A natural species is often a set of individuals 
uniform over a large area; but it may consist of two 
or more “ geographical varieties,” which correspond 
with distinct territories, each marked by slight differ- 
ences of foliage, etc., that render the variety better 
fitted for its own habitat. Thus the Corsican and 
Austrian pines are closely related, but the latter keeps 
its leaves two years longer on the branches, so that 
the dense shade of its abundant foliage preserves 
moisture in the crevices of the hot limestone rocks, on 
which it grows in its Austrian and Servian home. 
The Corsican pine, with half the foliage of the other 
tree, thrives on granite soil in the moist insular 
climate of the mountains of Corsica. These two pines 
—only notably distinct in one character, the amount 
of their foliage—are usually regarded as two geo- 
graphical varieties of the same species, Pinus Laricio, 
but by some botanists are considered to be two dis- 
tinct species. 

In a species apparently uniform over a large area 
there may exist varieties, characterised by minute and 
| scarcely describable differences. This is exemplified 
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by the Scots pine. Plots of its seedlings, raised from 
seed of trees in the forests of Scotland, Russia, Swit- 
zerland, etc., differ in vigour and in other respects 
(immunity to certain fungi, etc.), when all are grown 
together under identical conditions. Such varieties, 
with slight differences of structure, may be called 
races, and are of great practical importance in 
forestry. Only seeds of the best race, that is, from 
vigorous trees of the most suitable locality, should be 
used. as 
A sport is usually a solitary phenomenon, arising 
either as a sporadic peculiar seedling from a seed, 
or developing out of a bud on a tree as a single 
branch with some peculiarity of twig or leaf. A sport 
may be looked upon as a freak, not forming the 
starting point of a new species, but speedily becoming 
extinct if left to nature. Sports, when of interest on 
account of the curiosity or the beauty of their appear- 
ance, are propagated usually by grafts, cuttings, or 
layers; being only in rare cases perpetuated by seed. 
Some sports are due to arrested development. The 
tree, in the course of its life, often passes through 
stages, like those of an insect. The seedling of many 
species differs from the adult tree as a larva from a 
butterfly. The infant ash has simple leaves. The 














Fic. t.—Adult foliage of common ash on left, of simple-leaf ash on right ; 
two ash seedlings in the middle, showing primary leaves above the pair 
of cotyledons. 


sport known as the simple-leaf ash is simply a seed- 
ling ash, which has never progressed to maturity and 
may be called a persistent larval form (Fig. 1). 

Abnormal colouring of leaves, so-called variegation, 
is a sport, usually starting as a solitary branch on an 
otherwise normal tree, which, when noticed, is pro- 
pagated by grafting. Deeply-lobed, crumpled, pitcher- 
like, and other abnormal leaves occur in many species, 
and are propagated as curiosities. In sports, reversion 
is often seen; thus on a fern-leaf beech one or two 
branches with normal leaves are not uncommon. This 
reversion may be due to the influence of the stock, 
as these sports are usually grafted; or it may be 
explained as the triumph locally of normal over 
abnormal factors. Such reversions are never seen in 
hybrid trees. The occurrence of a sport seems to 
predispose to further sporting; a tree with leaves 
abnormal in shape will sometimes take on, in one 
branch, abnormal colour as well. These double sports 
are common in the holiy. 

Hybrids are combinations of two species or of two 
varieties, which arise either in the wild state or in 
cultivation. They are met with in nature as rare 
individuals on the boundary line between the areas 
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occupied by two species. This is well seen in York 
shire, where a hybrid oak is found in the locali: 
in which the sessile oak of the hills comes in contact 
with the pedunculate oak of the valieys. Hybrid 
arise frequently in nurseries, gardens, and parks 
where several species are cultivated together. 
Hybrid trees are more common than has been sup- 
posed. Many valuable trees, the real history of which 
has not been suspected by botanists, are of hy 
origin. As an example, may be mentioned the 
elm, which is universally planted in Holland 
Belgium, where it is known as orme gras or Uljiy 
latifolia, Poederlé. This is not, as sometimes imag 
ined, a natural species peculiar to those countri 
It is unquestionably a hybrid, which is invari 
propagated by layers, all the individual trees on 
account being uniform in appearance. It seems 
have originated three or four centuries ago, prob 
as a single seedling, which has given rise by vegeta 
tive reproduction since to millions of descendants. 
The distinction between sports and hybrids is 


6 
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Fic. 2.—Holly. Species:—1. /lex Perado; 2. I. Bale- 


arica; 3, 4- 1. Aguifoliunm (native). Hybrids :—s. 
I. Wilsont; 6. 1. Hodginsi; 7. I. Hendersoni, 
Sports:—The leaves not numbered are those of 
different sports of the native holly. 


known in the numerous so-called ‘ varieties” of the 
holly (Fig. 2). Some are sports of Ilex Aquifolium, 
our native holly; others are hybrids, one parent being 
the common holly, whilst the other is either Ilex 
Perado, which was introduced from Madeira in 1760, 
or Ilex Balearica, the holly of the Balearic Isles, which 
was cultivated at Versailles in 1789. Miller, in his 
account of the hollies in 1750, was acquainted 
with the sports, which had arisen from the com 
holly, as the other species had not been introduc: 
that time and hybridisation was impossible. 
hybrids originated soon after 1800, the earliest a) 
ently being Ilex Hodginsi and Ilex Hendersoni, whicl 
were found by Hodgins as seedlings in his ni 

at Dunganstown, Wicklow. Here Ilex Perado 
cultivated; and old specimens producing flowers 
fruit freely are still common in Wicklow gar 
The holly hybrids are vigorous trees, bearing 
leaves intermediate between the parent species. 
sports of the common holly are always grafted. 
are feeble in growth, with a tendency for s- 
branches to revert occasionally te the normal for 
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With regard to hybrids, Prof. Henry, by historical 
research and experiment, has established the fact that 
many fast-growing trees in cultivation as the Lucombe 
Oak, Common Lime, Cricket Bat Willow, Black 
Italian Poplar, etc., are hybrids. By artificial pollina- 
tion (Fig. 3) he has succeeded in raising new hybrids, 
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Fic. 3.—Cross-fertilising a walnut tree. The bags are on the 
branches above and to the left of the operator. 


which display the extraordinary vigour characteristic 
of the first generation cross; and in his paper gives 
an account of these. The most notable so far are 
a new hybrid Poplar (Populus generosa) and crosses 
between the Common Ash and American species of 
Fraxinus. ; 


OPTICAL GLASS AND SCIENTIFIC INSTRU- 


Pe MENTS: UNITED KINGDOM IMPORTS 
lium, AND GERMAN EXPORTS. 

"lee [¥ reply to a request for information upon the sub- 
ie “ject of imports of optical glass and _ scientific 
he Ps instruments from Germany and elsewhere, the Com- 
his mercial Intelligence Branch of the Board of Trade 


has favoured us with a statement showing the imports 
of scientific instruments and apparatus and parts into 
the United Kingdom in 1913, distinguishing principal 
countries whence consigned. We have received, in 
addition, a statement of the German exports of optical 
glass and glass instruments in 1912, distinguishing, 
inter alia, the exports to the United Kingdom, as well 
as particulars of the exports from Germany to the 
United Kingdom in 1912 of other scientific instru- 
ments. As these particulars are of interest and im- 
portance at the present time, in connection with 
efforts being made to provide for increased supplies 
of optical and chemical glass and scientific instruments 
from manufacturers in the United Kingdom, 
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they are here reprinted by permission of the Board 
of Trade. 


IMPORTS OF SCIENTIFIC INSTRUMENTS AND APPARATUS 

AND PARTS INTO THE UNITED KINGDOM IN _ 1913. 

EXTRACTED FROM THE ‘‘ ANNUAL STATEMENT OF TRADE 
OF THE UNITED KINGDOM.” 


Scientific Instruments and Apparatus (other than 
Electrical) Complete. 
£ 

Total imports ... ae 3 .. 710,341 
Of which from Germany - 3625501 
Belgium es 28,939 

France ... 108,040 

Switzerland... 19,872 

USAR 3 «+ 182,293 


Parts thereof (including Kinematograph Films, 
Photographic Plates, and Films and Sensitised Photo- 
graphic Paper). 
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Total imports a si 
Of which from Germany 
Belgium 
France 
Switzerland 
Italy 
U.S.A. 
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EXPORTS OF SCIENTIFIC INSTRUMENTS (OTHER THAN 
GLASS) FROM GERMANY TO THE UNITED KINGDOM IN 
Ig12. EXTRACTED FROM THE OFFICIAL GERMAN TRADE 
RETURNS. 
Optical measuring instruments 
(polariscopes, etc.) nautical com- 
passes, astronomic telescopes, 
and other astronomic, geodetic, 109 kilogs 
nautical, etc., instruments Oe 87 
Pedometers, pocket instruments 
for recording, etc., automatic 
measuring and registering appa- 
ratus, speed indicators, auto- 
matic balances, etc. ; 
Cases of geometrical instruments, 
ruling pens, mathematical in- 
struments, etc. ina ine ae 5 107,000 
Calculating machines “rr sas 9 173,000 
Surgical instruments “is ‘Sa 766,000 
Precision balances, instruments for 
metrology and gauging  baro- 
metric, calorimetric, thermo- 
metric, and chemical instruments ¢ 402,000 
Physical teaching apparatus io 67,000 


I,ggl 1,222,000 


100 kilogs.=220-46 Ib. Mark=11-8d. 


Exports OF OpticaL GLASS AND GLASS INSTRUMENTS 

IN 1912, DISTINGUISHING PrincipAL DESTINATIONS. 

EXTRACTED FROM THE OrFicIAL GERMAN TRADE 
RETURNS. 


Terrestrial Telescopes, Opera Glasses of all Kinds. 
tco kilogs 1000 marks 
Total exports... iy 7 .. 1618 7104 
Of which to France — sae : 372 
United Kingdom... f 695 
Italy oa ve 534 
Austria ait oe 1034 
Russia a sen 1686 
Switzerland eae 7 494 
Turkey de — 212 
United States... 273 
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Other Optical Glass, Ground and Mounted (Telescope 
Objectives); Stereoscopes, Microscopes, Unmounted 
Lenses for Optical Work. 

too kilogs 

Total Exports ... iif ‘a 1764 
Of which to Franc ats wae g2 265 
United Kingdom... 202 638 

Italy ii sak 61 174 
Netherlands ia 76 183 
Austria ooo 896 377 
Russia - 209 609 
Switzerland 137 334 
Japan a 239 430 
United States 244 482 

Photographic Lenses, Ground and Mounted, Photo- 

graphic Objectives and Apparatus of all Kinds, Un- 

mounted Lenses for Photographic Work. 

100 kilogs 1000 marks 
3953 7503 
121 322 
259 786 
462 1323 
202 606 
110 199 
412 1036 
564 1092 
180 514 


1ooc marks 


4659 


Total Exports ws 
Of which to Belgium 

France ‘ oa 
United Kingdom... 
Italy on - 
Netherlands 
Austria 
Russia ‘ee 
Switzerland 


Glass Thermometers, Combined or 
Materials. 


not with other 
100 kilogs 1000 marks 
3195 2477 
139 92 
282 265 
195 132 
352 268 
454 367 
104 81 
178 I51 


Total Exports ... ~ 
Of which to Belgium 
France ” ans 
United Kingdom... 
Austria aes 
Russia 
Sweder ; 
Switzerland 
Argentina 160 35 
United States 460 233 
Apparatus and Instruments of Glass (including Glass 
Tubes) Combined or not with other Materials. 
100 kilogs 1000 marks 
..» 13699 5865 
. 666 194 
7OI 288 
2384 812 
805 346 
1126 
10g! 


Total Exports ... or 
Of which to Belgium 
France m ond 
United Kingdom... 
Italy i : 
Austria 
Russia , 
Switzerland 856 
United States... 3021 
100 kilogs.=220-46 Ib. Mark=11-8d. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Lonpon.—Arrangements are to be made for special 
intermediate examinations for refugee students, in- 
ternal and external. 

A new syllabus has been approved for hygiene at 
the M.B., B.S. examination. 

The Paul Philip Reitlinger prize has been awarded 
to Alfred Hope Gosse, London Hospital Medical Col- 
lege, for an essay on the heart in acute rheumatism. 

The Sir John William Lubbock Memorial prize for 
mathematics has been awarded to Ruth Wilks, Bed- 
ford College, on the result of the B.A. and B.Sc. 
honours examination. 

Two courses of free lectures in scientific subjects 
for advanced students of the University and other 
persons interested are announced in the issue of the 
London University Gazette for December 30, 1914. A 
course of nine lectures with practical work in 
dynamical meteorology will be held at the Meteoro- 


NO. 2358, VoL. gal 


<22 


DI9 
967 
329 
1009 








‘ side of his profession. 


logical Office, South Kensington, by Dr. W. \. 
Shaw, on Fridays from 3 p.m. to § p.m., beginning 
on January 22. A course of fourteen lectures on 
development and life-cycles in the Protozoa will be 
given at the Lister Institute of Preventive Medicin 
by Prof. E. A. Minchin, at 5 p.m. on Tuesdays and 
Fridays during the second term, beginning on 
January 26. Each lecture will, when possible, be 
followed by exhibits of microscopic preparations ill.s- 
trative of the subject of the lecture. 


At the Sir John Cass Technical Institute, Aldgate, 
E.C., on Wednesday, January 13, Sir Robert G. C. 
Mowbray, Bart., prime warden of the Worshipful 
Company of Goldsmiths, will distribute the prizes and 
certificates and open the new metallurgy laboratory 
for the mechanical testing of metals and alloys, pre- 
sented to the institute by the company. 


It appears from the new issue of ‘‘ The Classified 
Directory to the Metropolitan Charities”’ that the 
approximate income for 1913-14 of the various groups 
of benevolent institutions with headquarters in or near 
London was 8,705,980l., an increase of 617,202/. on 
the previous year, notwithstanding that upwards of 
four millions and a quarter had been given to th 
National Relief Fund, and great sums were raised for 
other purposes to ameliorate the conditions arising out 
of the war. The institutions receiving this help in- 
clude hospitals, religious organisations, charities {or 
the afflicted, and so on, and among them we notice 
educational institutions which together received 
625,289l. The educational institutions which have 
received such aid include training colleges for teachers, 
public schools for boys and girls, and colleges where 
scholarships and exhibitions endowed by City com- 
panies and other corporations are held. 

THE report to the Clothworkers’ Company of the 
advisory committee on the work during 1913-14 of 
the departments of textile industries, tinctorial chem- 
istry, and dyeing and art in the University of Leeds 
has been circulated. The department of textile indus- 
tries is now under the direction of Prof. A. F. Barker, 
who had under his supervision during the session 
154 students, 53 of whom were day students. The 
report points out that the South African Government 
is undertaking most exhaustive experiments on the 
effects of various sheep dips on the wool during the 
subsequent processes of combing, spinning, weaving, 
and finishing. Half the specially treated wool is 
being manufactured in the department, duplicate lots 
being treated at the Bradford Technical College. 
Most useful results from this interesting work are 
anticipated. The department of tinctorial chemistry 
has continued to take a prominent part in the move- 
ment directed by the Textile Institute to bring about 
legislation dealing with falsification of ‘‘indigo dyed” 
woollen materials, and Prof. Green, the head of the 
department, was a member of a deputation from this 
body which was invited by the Board of Trade to lay 
the case before them. The work conducted has 
already had a marked influence on the quality of the 
dye used for “indigo” cloths. 


THE first number of the fiftieth volume of the Bulle- 
tin of the Massachusetts Institute of Technology, 
Boston, that for December, 1914, takes the form of 
a catalogue of the officers and students of the insti- 
tution, with a statement of the requirements for 
admission and a description of the courses of instruc- 
tion. Regular four year courses of study leading to 
a degree are offered in fifteen branches of science and 
engineering. In most of these courses distinct options 
are offered in the later years which enable the student 
to concentrate more of his attention upon some one 
In no case, however, is the 
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specialisation carried so far as to preclude a thorough 
training in all the fundamental branches of the sub- 
‘ect. ‘Lhe courses in applied chemistry, metallurgy, 
electro-chemistry, and sanitary and industrial biology 
serve to prepare students as scientific experts and for 
professional positions in manufacturing establishments 
and Government laboratories. Thorough courses in 
pure science, namely, in chemistry, physics, biology, 
geology, and general science, are also arranged. 





SOCIETIES AND ACADEMIES. 
Lonpon. 
Linnean Society, December 17, 1914.—Prof. E. B. 
Poulton, president, in the chair.—M. Christy : A remark- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


; and holding between 
| rubber. 


correlational influences; (2) in increased mechanical 
strain; (3) in some influence exerted as a result of 
foliar development. ‘This influence is probably bound 
up with the water economy of the plant—particularly 
transpiration—but its precise nature has still to be 
determined.—Prof. J. B. Butler and J. M. Sheridan: 
A preliminary account of a new cedanometer for 
measuring the expansive force of single seeds or 
similar bodies when wetted. The apparatus described 
consists of two strong iron castings bolted together, 
them a diaphragm of sheet 
The seed to be tested is dropped through a 


| cylindrical passage in the lower casting on to the 


| rubber diaphragm. 
; sand, and covered by a disc of wire gauze. 


able gall believed to be new in this country. The gall is | 


in the nature of a ‘‘ witches’-broom,’’ but appears on 
Salix fragilis; whereas no ‘‘broom”’ of the kind has 
hitherto been recorded on any species of willow in this 
country. It appears in great abundance on all trees 
of the species named growing in proximity. Accord- 
ing to Prof. Nalepa, it is due to a gall-mite Eriophyes 
triradiatus, but not improbably a parasitic fungus may 
assist. So far, the gall is confined, apparently, to a 
limited area within a radius of, say, twelve or fifteen 
miles around London. The gall is remarkable in that 
it appears on the female flower, which develops during 
summer, until it resembles a bunch of moss, of an 
olivaceous green colour, from 2 to 8 in. in length, 
hanging from a small twig. The bunch consists of 
hundreds, perhaps thousands, of abnormal flowerets. 
—W. M. Webb: The Brent Valley Bird Sanctuary. 
Twelve years ago the Brent Valley Branch of the Sel- 
borne Society took steps to protect a wood of nineteen 
acres in its district, not far from Ealing, which had 
long been known as an abiding place for birds. The 
immediate object was to preserve the nightingales; 
and a small committee was formed to approach the 
tenant of the farm on which the wood was situated 
with a view to the appointmént of a watcher. Ulti- 
mately, the committee appointed its own keeper, took 
over the wood from the farmer, and now rents it 
direct from the owners. No very rare birds occur in 
the wood, but it is important in the neighbourhood of 
large towns to give an opportunity to the commoner 
kinds of nesting undisturbed. Forty-one species have 
been recorded as breeding in the wood, thirty-nine of 
them during recent years. 
mentioned the nightingale, lesser whitethroat, the 
blackcap, garden-warbler, chiffchaff, willow-warbler, 
long-tailed tit, marsh-tit, tree-creeper, hawfinch, gold- 
finch, redpoll, nuthatch, wryneck, cuckoo, red-backed 
shrike, turtle-dove, and wild duck. Including the 
winter migrants and occasional visitors, eighty-eight 
species have been observed in or close to the wood. 
Of these, the golden-crested wren, all the three British 
woodpeckers, the nightjar, the brown owl, the barn 
owl, the snipe, and the kingfisher are seen commonly 
or from time to time. Owing to the introduction of 
nesting-boxes, several species have increased in num- 
bers or have been induced to nest. 


Dustin. 
Royal Dublin Society, December 15, 1914.—Prof. W. 
Brown in the chair.—J. Doyle : The change of the petiole 
into a stem by means of grafting. A sprout was grafted 
on a petiole of Pelargonium zonale, v. meteor, all 
the other buds and leaves being removed. After a 
short time the petioles carried large plants, completely 
functioning as stems, while the qualities of a stem, 
viz., indefinitely active cambium, the appearance of 
interfascicular cambium, considerable secondary 
thickening, periderm formation, were all taken on by 
the petiole. The possible causes of this secondary 
thickening are to be sought (1) in the removal of 
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Among these may be | _. ; ‘ 
| The four factors placed in the closed bracket are 


| holes drilled in the plunger. 


It is then packed round with fine 
A strong 
plunger is screwed firmly home on the seed and sand, 
packing it tightly. Water can be admitted through 
A hemispherical space 


| directly over the rubber diaphragm in the upper cast- 
| ing contains mercury, which is in communication with 


a fine bore thermometer tube containing air. The 
upper end of this tube is closed. When water is 
admitted to the seed it swells; the swelling force is 


| transmitted through the rubber diaphragm to the 





mercury, and thence to the air in the thermometer 
tube, compressing it. In this way the pressure, 
developed by one or more large seeds, can be 
measured. From single broad-bean seeds pressures 
of from 28 to 30 atmospheres were obtained. Six 
peas placed in the apparatus registered from 45 to 50 
atmospheres.—Prof. J. Wilson: An example of the 
multiple coupling of Mendelian factors. The English 
varieties of the campine breed of fowl are described 
from the Belgian varieties, but are now slightly 
different in type-as regards plumage. The matings 
by which the Rev. E. Lewis Jones and others pro- 
duced the English type show that four factors are 
coupled. If M=the male factor, F=female; E=Eng- 
lish type, b= Belgian; Bl.=black colour, g=gold; and 
Bd.=barred plumage, ar? v=plain, the factorial re- 
presentation of a Belgia tvpe “silver ’’ campine hen 
is 





| coupled.—Prof. H. H. Dixon and Miss E. S. Marshall : 


A quantitative examination of the elements of the 


| wood of trees in relation to the supposed function of 


the cells in the ascent of sap. Measurements of the 


| cross-sections of the various elements of the wood of 
| various trees were made by weighing the parts of 


cut-out photomicrographs of the wood. In this way 


| the percentage of the total cross-section occupied by 
| vessels, tracheids, cells, and walls was determined. 


The assumption that the transpiration current is 
raised by the protoplasmic streaming in the cells is 


| shown to be untenable owing to the velocity of 


| W. R. G. Atkins : 


streaming it would require.—Prof. H. H. Dixon and 
Osmotic pressures in plants. 


| Part iv.—The constituents and concentration of sap 


| transpiration stream of trees. 


in the conducting tracts, and on the circulation of 
carbohydrates in plants. Throughout the year appre- 
ciable quantities of carbohydrates are present in the 
Their concentration is 
always greater than that of the electrolytes. In 


| deciduous trees the concentration of the carbohydrates 


| in summer. 


attains a maximum in spring, and is at its minimum 
In evergreens there are two cusps in the 


| concentration curve. The distribution of carbohydrates 
| is a function of transpiration no less important than 


the conveyance of nutritive salts. The coating of 
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wood parenchyma round the vessels is to be regarded 
as a glandular sheath for the secretion of carbo- 
hydrates into the transpiration stream. The medul- 
lary rays store these materials and convey them to the 
sheaths. 

Paris. 

Academy of Sciences, December 28, 1914.—M. P. 
Appell in the chair.—Paul Appell: The principle of the 
minimum of the energy of accelerations and the sub- 
stitution of force linkages.—Ph. A. Guye and F. E. E. 
Germann; The influence of the gaseous impurities of 
silver on the values of the atomic weights determined 
by the classical methods; the atomic weights of 
chlorine and of phosphorus. Referring to their recent 
determinations of the amounts of carbon monoxide 
and water in highly purified silver found after fusion 
in hydrogen, it is shown that the use of such silver 
in atomic weight determinations would lead to a value 
about o-005 too high, a negligible quantity. The 
effect of such an error on other atomic weights based 
on silver is discussed. The resulting corrections are 
of the order of 1 to 2 units in the second decimal place, 
exceptionally 3 to 4 units. Phosphorus, for example, 
would be lowered from 31-028 to 31-007.—F. Gonnessiat : 
The eclipse of the sun: results.—A. ‘Buhl : The inter- 
vention of the formulz of Riemann, Stokes, and Green 
in the extensions of Abel’s theorem. —Lucien Godeaux ; 
Triple surfaces endowed with a finite number of points 
of diramation.—R. Marcille: Determination of the 
Hiibl iodine number in alcoholic liquids. The iodine 
numbers of essential oils. The determinations must 
be made in liquids containing a definite alcohol con- 
centration, and the reaction must be carried out in the 
dark.—Henry Hubert: The diabase veins of western 
French Africa.—D. Eginitis: The recent earthquakes 
at Thebes. The village of Thebes was ruined by an 
earthquake on November 17, 1914, this being the 
fourth time this has happened within the last ‘sixty- 
two years. The seismographs at Athens due to this 
earthquake are discussed. The three violent shocks 
of the first day have been followed by a series of 
smaller ones. Up to the middle of December more 
than 500 shocks coming from the same epicentre have 
been recorded at the Athens Observatory. This long 
duration is one of the characteristics of earthquakes in 
this part of Greece.—E. M, Martel: The Mammoth 
Cave, Kentucky. Diagrams of four transversal sec- 
tions are shown, showing the arrangement of the three 
principal stages.—L. G, Seurat: The morphology of 
the female genital apparatus of the Spiruride, 
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